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other compounds have been found to sup- 
press thyroid activity in experimental ani- 
mals (1, 2). These drugs act by suppressing 
formation of thyroxin (1-5). Astwood, after a 
study of about 120 compounds (6), used two— 
thiourea and thiouracil—for treatment of pa- 
tients with thyrotoxicosis (7). Williams and 
Bissell (8) have reported nine cases treated 
with thiouracil; Himsworth (9) has reported six 
cases treated with thiourea. 
We are reporting here our experience with 
the use of thiourea and thiouracil® in 21 pa- 
tients with thyrotoxicosis. 


Geter comp thiourea and a number of 





1To be presented before the Twenty-Seventh Annual 
Meeting of the Association for the Study of Internal Secre- 
tions, Chicago, Illinois, June 12, 1944. 

2J. Ewing Mears Teaching and Research Fellow in 
Physiology and Medicine. 

3 The thiouracil used in this study was supplied by the 
sen Laboratories, Inc., through the courtesy of Dr. B. 

arey. 
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MATERIAL 


The pertinent clinical data are summarized 
in the accompanying table. 


RESULTS OF TREATMENT 


Results were gauged by general clinical im- 
provement—disappearance of nervousness, 
vasomotor instability, tremor and sweating, by 
return of pulse rate and BMR to normal values, 
and by weight increase. The serum cholesterol 
value was determined in the majority of cases. 
All patients responded favorably with the ex- 
ception of Case 2, in which treatment with 
thiourea was discontinued after 6 days because 
of toxic manifestations (see below). Thiouracil 
was not available to us at that time. Full re- 
covery, including return of the BMR to normal 
values, required two to three weeks of treat- 
ment but improvement was first noticeable 
usually after five to ten days. Noteworthy ex- 





Case | io pon 
rng Type symptoms 
— prior to 
ite treatment 
1.S.K. Diffuse 6 months 
female, | Slight 
26 ex. 
2.C.H. | Diffuse Gradual; 
female, | Slight 4 years 
3 ex 
pe: @ Diffuse 6 months 
female, | Slight 
0 ex. 
4.E.P. | Diffuse 1 year 
female, 
4 . 
5.M.¢ Diffuse 6 months 
female, 
50 
6.CH Diffuse 3 months 
female, 
31 
7.C.G. | Diffuse 6 months 
male, Exophth. 
49 
8.C.G. | Nodular | Several 
female, | years 
54 
9.M.B. | Diffuse 3 months 
male, 
41 
10. RS. Diffuse 4 months 
male, 
50 
11. W.M. | Diffuse 1} years 
male, 
| 
12. A.N. | Diffuse 3 months 
female, 
49 
13. A.V. | Nodular | Several 
female, years 
50 
14.M.H. | Diffuse 4 years 
female, | Slight 
38 | ex. 
15. M.S. Diffuse 1 year 
female, Ex. 
42 
16. M.H. | Diffuse 2 years 


female, | Ex. 
29 





| Diffuse 6 months 


Ex. 


18. A.M. | Nodular | Goiter 30 | 60-70 | 10 weeks 


female, years; 
65 | toxic 4 
months 
19. E.C. Diffuse 2 years 
male, 49 





20.E.C. | Diffuse 5 months 
female, 
45 


21. CM. | Diffuse 6 months 
male, 61) Ex. 


= 
BMR | Interval of 






























































1 
| 
| Drug and eae | . ° Toxic 
before treatment "i Additional | Surgical A ’ 
treat- | _ fore — treatment | Procedures Ph Remarks 
ment | improvement | ? P 
55 14 days 2 gm. thiourea | Sedation; None | Rash 
ed-rest 
1 gm. thiouracil | None None Rask, leuko- 
(at times 2 gm.) | penia after 8 
| months 
50 — 2 gm. thiourea Sedation; Thiourea stopped. | Rash, vomit- 
Bed-rest | Op. after iodine | ing 
prep. 
40 5 days begin- | 1 gm. thiouracil | Bed-rest None None 
ning; 3 weeks | 
marked | 
(27) Gradual over, 2.0gmthiourea | Sedation; bed- | None None | See text 
9 4 weeks then 1 gm. thio- rest. Pretreated 
uracil with iodine 
36 Gradual over’ 1 gm. thiouracil | None None None See text 
1 month 
45 14 days 1 gm. thiouracil | Bed-rest. Pre- None None Died of acute 
treated with meningococcal 
iodine for 2 septicemia 
months with- 
out effect. Lu- 
gol Min. V 
t.i.d. continued 
during thioura- H 
cil treatment 
57 None during | 2 gm. thiouracil | Bed-rest during | None None 
4 weeks on 1 gm. period; 
1 gm.; 9 days None while on 
on 2 gm. 2 gm. 
30-40 14 days 1 gm. thiouracil | Bed-rest; None None 
45-55 8 days 1 gm. thiouracil | Bed-rest None None 
30-40 11 days 1 gm. thiouracil | Bed-rest; Recurrence. Op. 3 | None 
Sedation years ago 
32 23 weeks 1 gm. thiourea None Op. one year ago. Gastrointes- | See text 


Reoperated. Resid- | 


ual thyrotoxicosis. 
| Refused further 


tinal upset, 
perhaps due 
to thiourea 





























operation. 

50-60 | 1 gm. for 2 2 gm. thiouracil | Bed-rest; Subtotal None Thiouracil used 
weeks inef- Sedation thyroidect. as preop. treat 
fective; 2gm ment 
effective af- 
ter 1 week 

20 | 11 days 1 gm. thiouracil | Bed-rest None None 

30-40 Moderate 2 gm. thiourea Bed-rest None Fever 
effect thio- 
urea 14 days; 

Thiouracil 0.8 gm. thiouracil None None None | Temporary 
1 gm. 20 days | myxedema 
46 10 days 2 gm. thiourea Bed-rest; Subtotal Fever, rash See text 
Todine; thyroidect. 
Sedation 
30 14 days 1 gm. thiouracil | None None None Previously treat- 
ed with iodine, 
not for 3 mont! 
prior to thiourac: 
70-80 | 14 days 1 gm. thiouracil | Bed-rest; | Subtotal None Biopsy before A 
thyroidect. | treatment. Thi» 
| uracil used is 
preop. treatme: 
1 gm. thiouracil,) Iodine; Thyroidectomy | None See text 
then 2 gm | Bed-rest; | 
| Sedation | | 
| | | 
30 14 days | 0.8 gm. thiou- | Sedation; | None | Rash, fever, | 
| racil | Bed-rest | Arthralgia | 
25 9 days 1 gm. thiouracil | None | Recurrence op. 18 | Rash, fever, 
| years ago arthralgia, 
| | jaundice 
50 11 days | 1 gm. thiouracil | None None None 
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ceptions were those patients who did not re- 
spond to the standard initial daily dose of 1 
gm. of thioracil but showed improvement after 
receiving a larger dose for one to two weeks and 
one patient with iodine-fast toxic nodular goi- 
ter who responded only after four weeks of 
treatment. 
DOSAGE 


The dosage of thiouracil only will be dis- 
cussed since our experience with thiourea is 
limited. As soon as thiouracil kecame available 
we discontinued the use of thiourea because of 
the high incidence of toxic manifestations. 

Treatment was started routinely with 1 gm. 
«| thiouracil daily in 5 doses of 0.2 gm. each, 
distributed evenly throughout the day. No at- 
tempt was made to determine the minimal ef- 
jective dose. After the full effect was achieved 
as gauged by clinical improvement and return 
of pulse-rate and BMR to normal, two courses 
were open for “permanent maintenance’’ of 
those patients scheduled for medical treatment. 
Inasmuch as experimental and clinical observa- 
tions have shown that the effect of the drug is 
reversible, treatment may be either a) discon- 
tinued until symptoms and signs of thyrotoxi- 
cosis recur and then reinstituted (intermittent 
treatment), or b) maintained and an attempt 
made to establish a small ‘‘permanent main- 
tenance dose.”’ The latter course was pursued 
in 13 cases, the quantity of thiouracil being 
gradually reduced to a maintenance dose of 0.1 
to 0.4 gm. daily. Evidences of myxedema devel- 
oped in two cases during this period of adjust- 
ment, the BMR dropping to —16 and —17 re- 
spectively, while on daily dosage of 0.6 gm. and 
().8 gm., the serum cholesterol rising to 452 mg. 
per cent in one case. Both patients were drowsy 
and tired and the eyelids were puffed. These 
symptoms disappeared and the BMR returned 
to normal within one week after cessation of 
treatment, which was then resumed at a lower 
dosage level. One of the two patients com- 
plained of dryness of the hair and brittleness of 
the nails for several weeks; these symptoms dis- 
appeared only after further dosage reduction. 

In three cases no improvement was achieved 
with an initial dosage of 1.0 gm. (five times 0.2 
gm.) and a typical satisfactory response was 
obtained when this was increased to 2 gm. 
daily (five times 0.4 gm.). No ill effects were 
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observed at this dosage level, which was re- 
duced after the full effect was achieved. One 
of these three patients has subsequently been 
maintained adequately with 0.2 gm. daily. 


TOXIC MANIFESTATIONS 


A. Thiourea. Our experience is limited to six 
patients, four and possibly five of whom had 
toxic manifestations. One developed a maculo- 
papular eruption and vomited severely even 
when the drug was given in enteric-coated 
capsules. Because of the severe vomiting, treat- 
ment was discontinued; this patient was op- 
erated upon after preparation with iodine and 
made an uneventful recovery. Maculopapular 
eruption and fever occurred in three other 
cases and disappeared two to three days after 
treatment was discontinued. No significant 
changes in the blood picture were observed. 
Two of these patients were subsequently 
treated with thiouracil. 

B. Thiouracil: We have observed a maculo- 
papular eruption in three instances (Cases /, 
19, 22), the rash disappearing two days after 
treatment was discontinued. In two patients 
(Cases 19, 20) it was associated with chills, 
fever and pain in the joints. The toxic reaction 
occurred nine days after treatment was started, 
at dosage levels of 0.8 gm. and 1.0 gm. daily 
respectively. In one patient (Case 19) a second 
similar reaction occurred three days after treat- 
ment had been resumed with 0.4 gm. daily, and 
a third six hours after a single dose of 0.2 gm. 
In Case 20 a second and third reaction occurred 
with successively smaller doses and after 
shorter intervals, the third reaction occurring 
two hours after a single dose of 0.2 gm. In 
this case subclinical jaundice developed (urine 
urobilinogen, 1:100; serum bilirubin, 2.5 mg. 
per cent; dye retention, 60 per cent). The 
serum bilirubin returned to normal within two 
days. In the third patient (Case 1), toxic 
manifestations, including moderate leucopenia 
(2,500), first appeared after eight months of 
treatment, following an upper-respiratory- 
tract infection. The leucocyte count returned 
to normal and the rash disappeared three days 
after the drug was discontinued. Forty-eight 
hours after treatment was resumed the leuco- 
cyte count fell again but the rash did not 
reappear. 


182 


Astwood (7) has reported one case of drug- 
rash following thiourea and one case of agranu- 
locytosis following thiouracil. Himsworth (9) 
noted nausea and vomiting in cases treated 
with thiourea. Gabrilove and Kert (10) re- 
ported toxic manifestations in three cases 
treated with thiouracil, fever, lymphadenopa- 
thy and dermatitis occurring in one case, 
fever and dermatitis in a second, and leuco- 
penia in a third. Sloan and Shorr (11) mention 
one instance of mild jaundice following the use 
of thiouracil. 

THE GOITER 


Thiourea and thiouracil are goitrogenous in 
normal animals, the gland increasing to two 
and three times its normal size after several 
weeks of treatment. An increase in the size of 
the thyroid gland was not observed in any of 
our cases and in one case it seemed to become 
appreciably smaller. However, accurate evalu- 
ation of change in size is difficult since the 
gland usually becomes much softer after ad- 
ministration of thiouracil. 

Histological studies were made of six thy- 
roids, four obtained at operation and two at 
autopsy. In one case a biopsy specimen was ob- 
tained before thiouracil treatment was insti- 
tuted which was compared witb the gland ob- 
tained at operation following treatment with 
thiouracil. These findings, which will be pub- 
lished in detail elsewhere, generally bear out 
what would be expected on the basis of animal 
experimentation and what has been described 
by Rawson ef al. (12) in human thyroids. Hy- 
perplasia characteristic of the thyrotoxic gland 
is increased, the cells frequently being arranged 
in nests rather than in follicles. In one instance 
(Case 6), both thiouracil and iodine were given 
to a patient who had received iodine for three 
months previously. This gland also showed 
considerable hyperplasia, whereas Rawson ef 
al. (12) found little hyperplasia after thiouracil 
in glands previously exposed to iodine. It 
should be noted that in our case the response to 
iodine had been unsatisfactory. 

Extensive lymphoid infiltration was ob- 
served in Case 1/2, but since no biopsy was ob- 
tained prior to medication it cannot be stated 
whether this had developed or increased during 
thiouracil treatment. Case 17 showed no lymph- 
oid infiltration either in the pre-treatment bi- 
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opsy specimen or in the operative specimen ol)- 
tained after thiouracil medication. 


PRE-OPERATIVE USE OF THIOURACIL 


In two cases (Surgical Service A, Pennsy:- 
vania Hospital) thiouracil was given in prep- 
aration for surgery. An abundant carbohy- 
drate-high protein diet and sedatives were also 
given when necessary but no iodine was used. 

The operative and post-operative course was 
satisfactory in both cases. Rawson ef al. (12) 
have reported similar experiences. 


THIOURACIL IN IODINE-FAST THYROTOXICOSIS 


One patient (Case 18), a white woman 5+ 
years of age, had had a nodular goiter for thirty 
years and developed manifestations of thy- 
rotoxicosis six months prior to admission. In- 
asmuch as the goiter extended substernally and 
was displacing the trachea, it was felt that sur- 
gery was indicated. This patient was given 5 
minims of Lugol’s solution three times daily. 
After three weeks there was no improvement in 
either BMR (+40 to +50) or tachycardia. 
According to the most careful information ob- 
tainable she had not received iodine prior to 
her hospital admission. Thiouracil treatment 
was then given (1 gm. daily) and the iodine 
was continued. During this period she devel- 
oped a severe tracheobronchitis, with fever. 
After 10 weeks of treatment the BMR had 
fallen to +25 and the patient was regarded as a 
satisfactory risk. However, thyroid crisis de- 
veloped 24 hours after operation, and death 
occurred after 72 hours. This patient evi- 
dently was operated upon too early. Probably 
continuation of treatment for a longer period 
would have made operation safe. 

In another case of diffuse toxic goiter (Sur- 
gical Service A, Jefferson Hospital, Case 15) 
there was no response to iodine after two weeks 
(BMR +46, pulse-rate 120). Thiourea was 
given for ten days (2 gm. per day) simultanc- 
ously with iodine but was discontinued be- 
cause of toxic manifestations (fever, eruption } 
which disappeared promptly after the drug was 
discontinued. The BMR had fallen to +25 an:/ 
the pulse-rate to 90. Operation was performed 
with an uneventful post-operative course. 

Whether pre-operative treatment with thi 
ouracil offers any advantage over iodine in th: 
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average case cannot be stated at the present 
time. It appears probable, however, that pre- 
operative use of thiouracil may be effective in 
cases in which the response to iodine is unsatis- 
factory. Rawson ef al. (12) have drawn atten- 
tion to the fact that the effect of thiouracil is 
delayed after treatment with iodine. This ap- 
peared to be true in Case 19 but not in Case 13. 
It should be noted that the latter patient re- 
ceived thiourea. Future experience will deter- 
mine whether it is advisable to discontinue 
iodine medication when its inefficacy has been 
demonstrated and to administer thiouracil 
alone, or whether both drugs should be given 
simultaneously, as was done in our cases. 


THIOURACIL VERSUS OPERATION 


Whether thiouracil will prove to be a satis- 
factory substitute for the surgical treatment of 
diffuse toxic goiter cannot of course be stated 
on the basis of present limited experience with 
this form of therapy. The chief advantages of 
treatment with this agent would seem to lie 
in the possibility of gradual, controlled sup- 
pression of thyroid hyperactivity and the ready 
reversibility of the effect of the drug. This 
would seem preferable to sub-total thyroidec- 
tomy with its inherent dangers of post-opera- 
tive myxedema and residual or recurrent thy- 
rotoxicosis, entirely apart from the ordinary 
surgical risk, small as this may be in the hands 
of an experienced thyroid surgeon. Disadvan- 
tages of the use of thiouracil are the possible 
necessity for permanent treatment and the 
possible development of toxic manifestations. 
Whereas much more experience is necessary 
before final evaluation of this therapeutic pro- 
cedure is possible, it promises to be of great 
value in cases in which operation is inadvisable 
or contraindicated. 

There are three such cases in our series. In 
Case 4, a white woman, aged 34, thyrotoxic 
manifestations had started insidiously and had 
become gradually worse over a period of six 
years. During the past year she had become 
very much more nervous, with palpitation, 
weight-loss and profuse sweating. Weakness 
and lassitude prevented her from performing 
even simple household duties. She was ad- 


| mitted for operation to Surgical Service A at 
Jefferson Hospital and received routine pre- 
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operative iodine medication with bed-rest, 
high-calorie diet and sedatives. The BMR fell 
from +25 to +7, but nervousness and tremor 
persisted; there was no increase in weight; the 
pulse rate remained above 100. Operation was 
attempted on four occasions but the pulse 
rate rose to 140-160 each time under anesthesia 
and it was decided to resort to medical manage- 
ment. Thiouracil was given with iodine until 
the pulse rate fell to 80-90, when the iodine 
was withdrawn. Thiouracil was continued, the 
dose being gradually reduced to 0.1 gm. daily. 
While on a higher dosage this patient devel- 
oped signs of myxedema which disappeared 
promptly after withdrawal of the drug for one 
week. She has now been well for eight months, 
is doing her housework, caring for two children, 
and leading a normal life. She is still taking 0.1 
gm. daily. 

Case 5: A white woman, 50 years of age,‘ 
had been receiving psychiatric treatment for 
psychoneurosis for many years. Following a 
major emotional upset (death of her mother) 
she developed thyrotoxicosis with a diffuse 
goiter which improved after treatment with 
iodine, the BMR falling from +43 to +13. The 
psychiatrist and the consulting surgeon felt 
that this patient presented a grave operative 
risk, namely, the likelihood of developing a 
post-operative psychosis. Iodine was discon- 
tinued and thyrotoxic manifestations reap- 
peared with weakness, weight-loss, sweating, 
tremor, vasomotor instability and a BMR of 
+36. She was given thiouracil, 1 gm. daily, 
the dose being reduced after a full effect was 
achieved, and is now maintained in an appar- 
ently normal state with 0.2 gm. daily. 

Case 11: A colored man, aged 32, was ad- 
mitted to Surgical Service A at Jefferson Hos- 
pital because of recurrent thyrotoxicosis one 
year after sub-total thyroidectomy for diffuse 
toxic goiter. He was again operated upon, with 
little or no improvement. Tachycardia _per- 
sisted and the BMR was +30 three weeks 
after operation. Treatment with thiourea was 
begun and within three weeks the BMR had 
fallen to normal values (+10); the patient felt 
well and resumed work. He then had an “upset 
stomach”’ for which he did not report to the 


4 Courtesy of Dr. R. A. Matthews. 
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clinic but stopped medication of his own ac- 
cord. When he returned to the clinic his con- 
dition was satisfactory. He has been under 
observation for seven months, during which 
period he has received no medication, feels 
perfectly well, and is performing hard work. 


SUMMARY AND CONCLUSIONS 


The effect of thiourea and of thiouracil was 
studied in 21 cases of thyrotoxicosis. 

It was found that thyrotoxicosis can be sup- 
pressed with either drug. 

Thiourea proved to be more toxic and was 
discontinued as soon as thiouracil became 
available. 

Toxic manifestations from thiouracil, con- 
sisting of cutaneous eruption, fever, arthralgia, 
leukopenia and jaundice, were observed in 
three cases. 

Improvement was usually noticeable after 
4 to 6 days of treatment, with complete sup- 
pression of thyrotoxic manifestations after 2 
to 3 weeks. 

One gram of thiouracil was effective in most 
cases but in three instances no response was 
achieved with 1 gm. and a full effect was ob- 
tained with 2 gm. 

Thiouracil was used for pre-operative treat- 
ment in three cases, the pre-operative and post- 
operative course being satisfactory in two and 
death in thyroid crisis occurring in the third, 
who had also received iodine pre-operatively. 

The drug proved particularly valuable in 
cases in which operation was deemed inadvis- 
able. 

An attempt was made to establish a per- 
manent maintenance-dosage level rather than 
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to employ intermittent treatment. After full 
effect was achieved, doses as small as 0.1 to 0.2 
gm. daily proved satisfactory. 

Evidences of myxedema developed in two 
cases and subsided after the drug was tem- 
porarily discontinued. 
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Precocious Sexual and Somatic Development 
in a Male Infant with a Presacral Teratoma 
Containing Androgen-Producing Tissue 


With a Discussion of the Mechanism of Precocity Caused by Teratomas! 


ALFRED FE. RHODEN, M.D. 


From the Department of Pathology, 
University of Arkansas, School of 
Medicine, Little Rock, Arkansas 


( NASES OF teratoma associated with preco- 
\ cious sexual and somatic development 

are of utmost rarity. In this paper, the 
literature on teratoma with precocity is re- 
viewed, a unique case of presacral teratoma 
with androgenic tissue causing precocity is 
presented and the mechanism by which tera- 
tomas cause precocity is discussed. 


LITERATURE ON TERATOMA WITH PRECOCITY 


An accurate appraisal of the literature was 
difficult since some reports of tumors associated 
with precocity are dated long before the recog- 
nition of certain lesions capable of causing pre- 
cocity such as the interstitial-cell tumor of the 
testis and the granulosa-cell tumor of the 
ovary. The proper classification of some tumors 
seemed impossible to achieve since histological 
findings were either not given or appeared in- 


adequate. 


Teratoma with precocity in the male. The only 
undisputed cases of teratoma associated with 


| precocity seem to be those arising from the 
| pineal gland. The tendency has been to con- 


sider factors other than the teratoma itself as 
responsible for the precocity. Marburg (1) 
thought that the destruction of the pineal elim- 
inated an inhibitory influence on sexual mat- 
uration. The opinion most generally shared 
today is that the concomitant hypothalamic 
involvement gives rise to the precocity (2). 
Askanazy (3) however, claimed that a tera- 


1 Research paper No. 547, Journal Series, University of 
Arkansas. 


toma itself, arising from the pineal or else- 
where, may cause precocity. 

Askanazy referred to Sacchi’s testicular tu- 
mor as well as to tumors arising from the kid- 
ney, adrenal and pineal, He considered these 
tumors which were accompanied by varying 
degrees of precocity to be teratomas. He con- 
ceded, however, that in the case of the renal 
and adrenal tumors there was no histological 
evidence to support his opinion. 

Sacchi (4) in 1895 described somatic and 
sexual precocity in a 53 year old boy associated 
with a growth arising in the left testis. The re- 
moval of the tumor at the age of 93 years was 
followed by marked regression of the precocity. 
A review of Sacchi’s paper revealed nothing in 
the histological description of the growth to 
suggest a teratoma. Its appearance was appar- 
ently that of an alveolar carcinoma. It is pos- 
sible, however, that at the time of examination 
the immature, carcinomatous tissue had largely 
blotted out the teratoma from which it arose. 
Furthermore, Ewing’s (5) view that the great 
majority of testicular tumors arise on a tera- 
tomatous basis is generally accepted. It is 
therefore suggested that Sacchi’s case was in- 
deed, the first report of precocity in the male 
associated with a teratoma which did not arise 
in the pineal region though definite proof of 
this is lacking. In this connection it is interest- 
ing to note that Sacchi’s case was also inter- 
preted to be an interstitial-cell tumor of the 
testis (6). 

The case to be presented appears therefore 
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to be the first authentic instance of a teratoma 
arising in a male from a site other than the 
pineal region and accompanied by precocious 
somatic and sexual development. 

Teratoma with precocity in -the female. A case 
of ovarian teratoma associated with preco- 
cious sexual and somatic development in a girl 
was reported by Harris (7). The patient, when 
seen at the age of five years and ten months, 
showed developed breasts, axillary and pubic 
hair. Her weight and height were those of an 
average girl of nine years. She gave a history of 
six regular menstrual periods. A large ovarian 
teratoma was removed. It showed derivatives 
of all germ layers. Large areas of the teratoma 
resembled an adenocarcinoma. The removal of 
the tumor was followed by regression of the 
precocious development with cessation of men- 
struation until the age of twelve years and 
nine months. No hormone studies were per- 
formed nor was an explanation of the associa- 
tion of teratoma and precocity ventured ex- 
cept that Askanazy’s concept was mentioned. 
This concept will be discussed subsequently. 

Harris mentioned Fusino’s case, which was 
reported in 1893. Menstruation occurred in a 
five-year-old girl with an ovarian teratoma and 
recovery from the precocity followed operation. 





Fic. 1. The external genitalia of a nine-month-old infant. 
Note large penis and scant pubic hairs. Some edema of the 
prepuce developed following catheterization. 
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Harris also cited the four cases of ovarian sar- 
coma which Askanazy had collected, believing 
them to be truly embryonal teratomas. The pa- 
tients showed the following symptoms indi- 
vidually or in combination: genital hemor- 
rhages, growth of pubic hair, mammary hyper- 
trophy and abnormal height. It is probable 
that these cases of so-called ovarian sarcoma 
were granulosa-cell tumors. 

Teratoma of the pineal with precocity, 
though found repeatedly in the male, has ap- 
parently not been observed in the female 
(Bochner and Scarff, 1938; Weinberger and 
Grant, 1941). 


CASE REPORT 





das FBR tha ahaa bitin scat Oy 


A nine-month-old, white, male infant was | 


admitted on August 23, 1943, at the Arkansas | 


Children’s Hospital. The mother stated that 
the child had not voided during the preceding | 
two days and had vomited repeatedly. She also | 
noted that the child was abnormally eames 
for its age. 

Present illness. The parents first noticed that | 
the baby, two months prior to admission, did |) 


SSS : 
cots te Bt teh a Daa eh: 


Fa 


not void in a stream, but dribbled. The dis- | ; 


turbance of urination had become progressively | 


worse. About two weeks prior to admission, |” 


constipation occurred. 

Past history. The child was born at term in 
normal delivery. The birth weight was 93 lbs. 
The mother noticed that the child grew much 
more rapidly than her other children. The in- 
fant had a remarkable appetite. It had diarrhea 
during the summer. No other illnesses were re- 
called. 

Family history. There were four other chil- 
dren. No other instances of abnormal develop- 
ment were known. 

Physical findings. The fairly well-nourished 
infant appeared acutely ill, was restless and 


had a temperature of 100° F. rectally. Its pre-} 


cocious development was apparent from the 
following findings. The anterior fontanelle was 
almost closed (normal closure—17—18 months). 


Eight teeth were present, four upper and four} 
lower incisors (dental age—approximately one | 


year). The height was 303 inches (the average 
normal height at the age of 13 years), the arm 
span was 28} inches, isunboni to vertex 18 
inches, pra to sole 12} inches. The 
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weight was 22 lbs. 13 oz., one pound in excess 
of the average weight of a one-year-old child. 
The penis was markedly enlarged, measuring 
6 cm. in length and 4 cm. in circumference. 
The scrotum was enlarged, its skin was thick 
and wrinkled. Scanty, coarse, long pubic hairs 
were present (fig. 1). 

The eyes moved freely in all directions. The 
ocular fundi appeared intact. The reflex status 
was normal. An acneiform eruption was seen 
on the face and upper back. Both testes were 
in the scrotum and appeared to be normal in 
size. The heart rate was 150 per minute. The 
systolic blood pressure was 130 mm. Hg. sys- 
tolic, the diastolic pressure was not recorded. 

The abdomen was protuberant and tender. 
The distended urinary bladder extended to the 
umbilicus. A round mass about 4 cm. in diame- 
ter was palpated over the lower back, to the 
left of the midline and adjacent to the tip of 
the sacrum. It was non-tender and fixed to 
deep structures. The skin was freely movable 
over it. Rectal examination revealed a large 
mass which filled the pelvis posteriorly and to 
the left. It did not fluctuate and did not vary 
in size when the child strained or cried. The 
rectal mucosa was freely movable over the 
mass. It seemed to be connected with the mass 
felt adjacent to the sacrum posteriorly. Cath- 
eterization did not reduce its size. 

Laboratory findings. The blood findings were: 
RBC 3,900,000; Hb. 70%; color index 0.9; 
WBC 32,050; differential count—segmented 
polymorphonuclear leucocytes 74%, stabs 
2%, lymphocytes 24%. 

The urine was cloudy and acid; the specific 
gravity was 1.020; albumin, one plus; sugar, 
negative. Microscopically there were seen 200— 
300 WBC and 10-15 RBC per high-power 
field. X-ray plates of the skull and pelvis re- 
vealed no abnormalities. A plate of the arm 
showed the capitellar epiphysis of the humerus 
to be developed (normally at 17 months). 

A Friedman test, employing 20 cc. of urine, 
and a Kline test were negative. 

Course: During its stay of nine days at the 
hospital, the infant dribbled urine constantly. 
It was catheterized at regular intervals. The 
N.P.N. was 73 mg. per cent on admission, but 
dropped to 54 mg. per cent after two days. The 
infant continued to have urinary retention and 
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its temperature rose to 103° F. A deep-seated 
obstruction of the urethra was encountered 
with the catheter. The day prior to the exitus, 
the N.P.N. was 83 mg. per cent. Death fol- 
lowed a generalized convulsion. 

For reasons to be stated in the discussion, the 
precocity in this case was considered to be of 
adrenal cortical origin. Adreno-cortical tumors 
giving rise to precocity are often malignant 





Fic. 2. The presacral teratoma, arising within the 
pelvis between the sacrum and the rectum, photo- 
graphed from above after removal of the viscera. 
The tumor was easily shelled out. 


growths. It was therefore thought that the pel- 
vic mass might have originated from a primary 
adrenal tumor. Since tumors may occur from 
aberrant adrenal cortical tissue (Kolodny, 8), 
it was considered a remote possibility that the 
pelvic tumor was a primary lesion. The critical 
condition of the child prevented any attempts 
to demonstrate an adrenal tumor by means of 
pyelography and retroperitoneal air insuf- 
flation. Hormone excretion studies other than 
the Friedman test were unobtainable. 
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The clinical diagnosis was: 1) sexual and 
somatic precocity, probably of adrenal origin; 
2) pelvic tumor, probably of adreno-cortical 
tissue, causing urinary obstruction and pye- 
lonephritis. 


AUTOPSY FINDINGS 


The autopsy was performed two hours after 
death. 
Head. The brain was normal. The pineal 





Fic. 3. A: the normal-sized testes 

B: the normal-sized adrenal glands 

C: the base of the brain showing the normal 
hypothalamus 

D: the cut-surface of the teratoma with multiple 
minute cysts 

E: the external surface of the teratoma which was 
nodular and largely encapsulated. 

The interpolated scale is 6 inches long. 


region and the floor of the third ventricle were 
given close attention. The pituitary was normal 
in size. Sections revealed nothing unusual. 
Chest. The thymus was small, confined to 
the upper third of the anterior mediastinum 
and weighed six gm.” (Normal weight at birth 
is about 15 gm. and increases until puberty.) 
Microscopic sections revealed calcification of 
great numbers of Hassal bodies (fig. 7). 
Abdomen. The adrenals were normal in size. 
The right adrenal gland weighed 2.1 gm., and 
the left, 2 gm. The disappearance of the “an- 


2 All weights were obtained after fixation. 
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drogenic”’ or x-zone was practically complete. 
No aberrant adrenal cortical tissue was found. 
A large tumor filled the pelvis, pushed the 
bladder upward and forward, and caused 
stretching and obstruction of the urethra. The 
bladder wall was thickened, its lumen was 
dilated and its mucosa was the site of a necro 
tizing, hemorrhagic inflammation. Both ureter: 
were dilated and inflamed. The kidneys re- 
vealed dilated and inflamed pelves. Hemor- 
rhagic streaks radiated towards the cortex. 
The lumen of the rectum was narrowed as a 
result of pressure by the tumor. The prostate 
appeared larger than normal for an infant o/ 
this age. Microscopically, numerous dilated 
glands were seen, lined by a tall epithelium 
and in places filled with secretion (fig. 6). The 
testes were small and weighed 1.9 gm. respec- 
tively, with the epididymis attached. The 
seminiferous tubules of the testes were unde- 
veloped; their lumina were closed. The inter- 
stitial cells were not conspicuous. 

Pelvic tumor. The tumor was irregularly 
spherical, measured 14X12X9 cm., with a 
nodular surface, and was largely encapsulated. 
It was wedged in the pelvis, situated to the 
left and posterior to the rectum, its upper pole 
rising 2 cm. above the pelvic inlet (fig. 2). Its 
upper surface was covered by peritoneum. The 
growth was easily shelled out except at its 
inferior and posterior surface where it was at- 
tached to the pelvic floor and extended beyond 
the pelvic confines to give rise to the mass pal- 
pated externally adjacent to the sacrum. On 
section it was found to be riddled with small, 
mostly smooth-walled cysts. Their contents 
consisted of a clear fluid which was occasionally 
darkly discolored. Some cysts contained gelati- 
nous material. The tissue between the cysts 
varied in consistency and color. Some areas 
were dense and white while others were friable 
and hemorrhagic. 

The microscopic appearance was character. 
istic of a teratoma, presenting derivatives oi 
all three germinal layers in varying stages o! 
maturity. An occasional tendency at grouping 
together of tissues normally associated in the 
formation of organs was noted, but for the 
most part the various tissues were haphazardly 
mingled. Cysts were lined by single rows of 
cubical and columnar or by stratified epithe- 
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Fic. 4. A large island of ‘‘androgenic”’ cells from the teratoma. In addition, one sees glands lined 
with columnar epithelium containing numerous goblet cells. 
Fic. 5. “Androgenic” cells under higher magnification. Their outlines are angular and they are 
arranged in small nests and strands surrounded by a capillary network. 
Fic. 6. The prostate, showing marked development of the glands. 
Fic. 7. The atrophied thymus shows calcified Hassal’s corpuscles. 


lium. Ciliated cells, goblet cells and areas of 
keratinization were seen. Bundles of smooth 
muscle surrounded some of the epithelium- 
lined spaces. Small spaces were lined by what 
seemed to be primitive neuro-epithelium. Im- 
mature epithelial cells in gland-like arrange- 
ment or forming plexiform strands occupied 
large areas. The stroma was fibrotic in some 
areas, mucoid or myxomatous in others. 
Though some immature, epithelial cells ap- 
peared atypical and seemed to invade the 
stroma irregularly, there was no evidence of 
invasion of vessels, of extension into adjacent 
organs, or of metastasis. 

The question now arose whether the tera- 
toma contained some demonstrable endocrine 


structures which could be made to account for 
the precocity. A survey was made of endocrine 
structures known to be capable of producing 
precocity in the male as well as of structures 
thought on theoretical grounds to be capable 
of doing so. These structures, which will be 
dealt with subsequently in the discussion, were 
“androgenic” adrenal cortex, Leydig’s inter- 
stitial cells, anterior-pituitary tissue and chori- 
onic epithelium. They were searched for in 
sections taken systematically throughout the 
tumor. 

Androgenic tissue in teratoma. Acidophilic, 
epithelioid cells were found with great consist- 
ency in almost every slide. Their outlines were 
angular. Their cytoplasm was finely granular 
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and contained in areas varying-sized vacuoles. 
Their arrangement, in small nests and strands, 
surrounded by a dense capillary network, was 
highly suggestive of an endocrine structure 
(fig. 4, 5). Though their number in individual 
sections was rather small, their total amount 
was apparently considerable. A detailed dis- 
cussion of these cells follows. 

Pathologico-anatomical diagnosis. 1) Pre- 
sacral teratoma with pressure on neck of blad- 
der and rectum with resulting a) necrotizing 
cystitis; b) bilateral hydro-ureter; c) bilateral 
pyelonephritis. 

2) Androgenic tissue in the teratoma. 

3) Somatic precocity (increased weight and 
height; advanced dental and bone age) to- 
gether with precocity of secondary sexual char- 
acteristics (enlarged penis and scrotum, func- 
tional activity of prostate). 

4) Involution of the thymus. 

Bio-assay of the teratoma for androgens. The 
tumor, weighing 55 gm., and the solution in 
which it was suspended were extracted by the 
method of Gallagher and Koch (9). A similar 
amount of kidney tissue from the same case 
was subjected to an identical extraction. Four 
male albino litter-mate rats were castrated at 
the age of 30 days. The following day, one ani- 
mal received the first of five daily injections 
with the tumor extract. Another animal was 
injected similarly with the kidney extract. All 
animals were killed at the age of 36 days. The 
weight of their seminal vesicles and prostate 
was as follows: 














sem. ves. prostate 
Rat 1: tumor extract 5 9 * = 
Rat 2: kidney extract 5.0 18 
Rat 3: control Jr | 27.6 
Rat 4: control 4.8 24 





1 All weights in mg. 


Since the amount of hormone recoverable 
from 55 gm. of preserved tumor tissue was 
thought to be small, the entire yield was in- 
jected into a single rat. The experiment had 
therefore from necessity to be conducted on a 
small scale. The kidney extract was used to 
eliminate any possibility that the effect was the 
result of a high androgen content present in 
the various tissues. It also indicated whether 
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or not the effect was due to non-specific tissue 
extracts. 
DISCUSSION 

Clinical analysis. The following lesions have 
-een shown to be capable of producing pre- 
cocious puberty in boys. 

a) a pineal-hypothalamic or hypothalamic 
lesion (pineal tumor with hypothalamic in- 
volvement; hypothalamic tumor, malforma- 
tion, inflammation or internal hydrocephalus) ; 
b) an adrenal cortical tumor; c) an interstitial- 
cell tumor of the testis. 

The lack of any evidence—neurologic, roent- 
genologic or from the past history (for instance 
measles encephalitis)—pointing to cerebral in- 
volvement tended to rule out pineal-hypo- 
thalamic changes. 

In the few reported instances of interstitial- 
cell tumor of the testis with precocity, the 
palpable enlargment of one testis gave the clue 
to the diagnosis in every instance (10). No 
testicular enlargement was present in this case. 

In cases of precocious puberty resulting from 
hypothalamic involvement, enlarged testes, 
often with evidence of spermatogenesis, are 
found with great frequency (2). On the other 
hand, with adreno-cortical lesions the testes 
are apt to be small! and without spermatogen- 
esis (Grollman, 11). 

On the basis of this clinical evidence, the pre- 
cocity was attributed to an adrenal cortical 
tumor. 

Endocrine lesions capable of causing precocily 
in the male. a) The pineal-hypothalamic group 
of lesions is thought to effect precocity by 
means of an increased output of gonadotropic 
hormone, from the anterior pituitary. 

b) Adrenal cortical tissue has caused pre- 
cocity in males in numerous instances (12). It 
is the source of an androgenic hormone (andro- 
sterone), which is structurally as well as func- 
tionally closely related to the androgenic hor- 
mone elaborated by the testis (testosterone). 

c) Leydig’s interstitial cells, thought to be 
the actual producers of the testicular andro- 
genic hormone, caused precocity in only three 
reported instances. The authenticity of the 
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fourth case, reported by Sacchi, seems open 
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d) Lesions of the pituitary gland proper have | 
apparently not been shown to cause precocity |) 
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in the male. However, an over-development of 
the sexual characteristics has been observed in 
the early stages of acromegaly which was as- 
sociated with increased amounts of gonado- 
tropic hormone (13). The possibility of 
functioning, ectopic pituitary tissue in a tera- 
toma needs to be considered. The remarkable 
case of Cushing’s disease thought to be caused 
by ectopic pituitary tissue in an ovarian tera- 
toma attests to such a possibility (14). 

e) Finally, there is the chorionic gonado- 
tropin to be considered. Elaborated by tropho- 
blastic tissue, it has been demonstrated with 
ieratoma of the testis, assuming excessive pro- 
portions when the lesions were largely or 
wholly composed of chorionic epithelium. There 
is evidence that the injection of chorionic gona- 
dotropin in considerable amounts may lead to 
precocious puberty (15). Yet no reference was 
found to precocity caused by a tumor elaborat- 
ing chorionic gonadotropin. 

Androgenic tissue in teratoma. Since the in- 
terpretation of the structures considered to be 
capable of producing androgenic hormone is of 
greatest importance in the analysis of this case, 
either slides or tissue from the teratoma were 
submitted to others for their opinions. 

Dr. W. O. Nelson, Wayne University, car- 
ried out a study with the following prepara- 
tions: 

. Hematoxylin and eosin 

. Mallory’s triple stain 

. Masson’s stain 

Iron hematoxylin and erythrosin 

. Broster-Vines stain 

. Sudan IIT 

. Post-osmication 

. Schultz reaction 

. Mounts for study with petrographic mi- 
croscope. 

Preparations 1-4 confirmed the findings 
noted previously. The Broster-Vines prepara- 
tion gave no useful information. The Sudan 
III and post-osmication preparations both re- 
vealed lipoid droplets, varying from small pin- 
point droplets to droplets which virtually filled 
the cells. They corresponded with the vacuoles 
seen in hematoxylin-eosin preparations. The 
droplets gave a positive Schultz reaction which 
is said to be specific for cholesterol and its 
esters. The examination of the unstained tis- 
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sue under the petrographic microscope re- 
vealed little birefringent material. 

Dr. Nelson commented on the basis of these 
findings that the cells in question may be ad- 
renal cortical, Leydig’s interstitial cells or 
hepatic cells. He felt inclined to dismiss the 
possibility of their being Leydig cells since they 
presented too heavy granulation and nuclei 
which were not characterstic. In addition, none 
of the cells showed crystalloids or pigment 
granules. The absence of these, however, might 
be due to the extreme youth of the patient. He 
thought the cells capable of elaborating a 
steroid hormone. They were the only cells in 
the teratoma which may be considered the 
source of such hormone. 

Dr. A. Grollman, Bowman Gray School of 
Medicine, agreed that there were numerous 
areas in the tumor which in all respects resem- 
bled ‘‘androgenic”’ tissue from the adrenal cor- 
tex. He compared the cells with those from an 
adrenal tumor of a 37-year-old woman with a 
classical history of an androgenic tumor and 
found them to display an identical appearance. 

Dr. M. A. Goldzieher, New York, felt that 
the cells in question could be adrenal cortical 
cells, Leydig’s cells or hepatic cells. 

The evidence supporting the presence of 
androgen-producing tissue in the teratoma 
may be summarized. In the cases of precocity 
in males free from pineal-hypothalamic in- 
volvement, androgen-producing lesions were 
found to be responsible. The marked develop- 
ment of the secondary sexual characteristics, 
contrasting with the undeveloped testes, is 
said to be characteristically encountered with 
precocity of adrenal cortical origin (“‘false” 
sexual precocity, Grollman, 11). Histologically, 
the teratoma contained cells which resembled 
closely ‘‘androgenic” adrenal cortical tissue 
and were thought capable of elaborating ster- 
oid hormones. A bio-assay of the teratoma sug- 
gested the presence of androgenic hormone in 
the tumor. A fractionation into adrenal corti- 
cal or testicular androgens was not attempted. 
The small size of the thymus supported further 
the presence of abnormal amounts of andro- 
gens which are known to inhibit thymic growth 
and to lead to involution of the organ (16). 

The inclusion of endocrine structures in the 
teratoma seems interesting. Instances of in- 
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clusion of adrenal cortical tissue, Langerhans’ 
islands and, especially, of thyroid tissue in 
teratomas are on record. If the teratoma in 
this case originated from a primitive germ cell, 
it would possess the potential faculty to repro- 
duce every tissue in the body. However, if the 
teratoma arose from a more differentiated cell 
then its position within the region giving rise 
to the urogenital ridge may be significant in an 
attempt to account for either adrenal cortical 
tissue or testicular interstitial cells. 

Causal relationship between teratoma and pre- 
cocity and mechanism of the precocily. Since the 
autopsy failed to reveal any other lesion known 
to give rise to precocity, the question of a 
causal relationship between the teratoma and 
the precocity presented itself. 

The assumption that precocity may be the 
result of a teratoma derives support from other 
endocrine disturbances shown to result from 
teratomas. Though the great majority of tera- 
tomas do not exert hormonal influences, they 
have been found capable of endocrine functions 
of a divergent nature. Hyperthyroidism, hy- 
pertrophy of the breasts with secretion of colos- 
trum in men accompanied by a positive Asch- 
heim-Zondek pregnancy test and _ finally, 
precocious sexual and somatic development in 
the female may serve as examples of endocrine 
manifestations associated with teratomas.® 

Askanazy (3) laid the foundation for our 
understarding of teratoma with precocity. 
The mammary hypertrophy and _ secretion 
which Starling (1910) induced in virgin rabbits 
through the injection of the press-juice of 
rabbit embryos suggested to Askanazy that 
embryonal tissues contained substances capa- 
ble of stimulating sex organs. He assumed that 
a certain amount of embryonal tissue was nec- 
essary to induce precocity and that perhaps a 
certain kind of tissue was needed. His concept 
has not been amended to conform with our 
present knowledge. 

That a teratoma may be the cause of pre- 
cocity is illustrated by Harris’ case in which 
the precocity developed together with the 
ovarian teratoma and regressed upon its re- 
moval. It is a highly probable and perhaps the 


3 A detailed study of ‘“Teratoma and endocrine mani- 
festations”’ will appear in the near future. 
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only feasible assumption that the stimulus 
from a teratoma inducing precocity is hor- 
monal in nature. Embryonal tissues do not 
generally elaborate a hormone capable of in- 
citing precocity. Teratomas commonly contain 
considerable amounts of embryonal tissues; 
however, precocity is observed only on the 
rarest occasions. 

It is suggested that the mammary changes 
induced by Starling were the result of hor- 
mones elaborated by chorionic epithelium. 
Mammary hypertrophy with secretion of colos 
trum has been repeatedly observed with tu 
mors containing chorio-epithelial structures. 
It has characteristically occurred in teratomas 
of the testis with chorio-epithelial elements. 
Though chorionic gonadotropin may stimulate 
precocious development of the genitals, it has 
already been stated that there are apparently 
no instances recorded in which a chorion-epi- 
theliomatous tumor has accomplished this. 
There is no reason to believe that hormones 
elaborated by chorionic epithelium would be 
the effective element in all teratomas causing 
precocious development, though this mecha- 
nism may well need to be considered together 
with other more probable ones. 

Various endocrine structures may give rise 
to precocity. Adrenal cortical tumors and tu- 
mors composed of Leydig’s cells may cause 
precocity in males while granulosa-cell tumors 
may give rise to precocity in females. Tera- 
tomas inciting precocity may conceivably con- 
tain any of the above-mentioned endocrine 
structures and additional ones, such as pitui- 
tary tissue, which are on theoretical grounds 
thought capable of causing precocity. 

If precocity associated with teratoma may 
be produced by various endocrine structures 
within the tumor, a demonstration of those 
structures by histological means and of the hor- 
mone by biological and chemical methods wil! 
establish the nature of an individual case. 


SUMMARY 


A case of precocious sexual and somatic de- 
velopment in a nine-month-old male infant 
associated with a presacral teratoma, is pre- 
sented. The present case appears to be the first 
authentic report of precocity in the male 
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caused by a teratoma arising in a location other 
than the pineal region. 

There is clinical, histological and biological 
evidence that the teratoma contained andro- 
gen-producing cells which were probably of 
adrenal cortical derivation. 

The mechanism of precocity resulting from 
teratoma is analyzed. It is suggested that vari- 
ous endocrine structures contained in a tera- 
toma may give rise to precocity. In order to 
e-tablish the exact nature of the precocity in a 
given case, it is suggested that the endocrine 
structures and the hormone be demonstrated. 


The author would like to express his appreciation 
for the contributions of Drs. Goldzieher, Grollman and 
Nelson. 
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The Insulin Requirement of Man 
after Total Pancreatectomy 


Martin G. GOLDNER, M.D. AND 
Dwicnt FE. CLark, M.D. 


From the Department of Medicine 
and the Department of Surgery, 
University of Chicago, Chicago, Ill. 


total pancreatectomy, always a matter of 

physiological interest, has become a prob- 
lem of clinical importance with the develop- 
ment of modern pancreatic surgery (1, 2). 

So far, only theoretical calculations could be 
made as to the amount of insulin necessary to 
maintain, in the absence of the pancreas, nor- 
mal carbohydrate metabolism in man. They 
were based mainly on experiences with depan- 
creatized animals and their results vary over 
a wide range. Root (3) estimated that a man 
of 70 kg. weight would require 200 to 300 units 
of insulin daily; others (4) arrived at somewhat 
lower values (70 to 100 units per day). Holm 
(5) calculated that a starving man would need 
not more than 10 units per day and that 50 
units per day would be sufficient when this 
man’s basal caloric requirement was covered 
by carbodydrates exclusively. His conclusions 
were drawn from animal experiments with con- 
stant infusions of insulin and glucose. Estima- 
tions of the daily insulin requirement on the 
basis of a hypothetical insulin-glucose equiva- 
lent have also been inconclusive. Ratios up to 
1:8 have been reported (4-7) though in the 
diabetic clinic an equivalent of 1 unit insulin 
for 2 grams glucose has most commonly been 
found of practical use. Clinical experience has 
also shown that 100 units of insulin or more 
per day are required by many diabetic pa- 
tients, although in some cases the pancreas 
itself may still produce some insulin. 

The first direct observations on depancrea- 
tized men have been reported only recently. 
Rockey (8) observed a man whose carcinoma- 
tous pancreas he had removed. This patient 
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survived the operation 15 days. He received 
150 gm. glucose daily and his glycosuria could 
be controlled with about 25 units of insulin. 
At autopsy, however, a very small amount of 
pancreatic tissue was found. Brunschwig (9) 
described a similar case, in which almost as 
little pancreatic tissue remained. His patient 
has survived for two and one-half years with- 
out clinical evidence of disturbed carbohy- 
drate, fat or protein metabolism. In Priestley’s 
(10) patient who recovered from total pan- 
createctomy performed because of an insulin- 
producing islet-cell adenoma, the diabetes 
could be controlled with 30 units of insulin 
daily. The disturbances of the fat and protein 
digestion due to loss of the external pancreatic 
secretion were not marked. 

We have had the opportunity to follow the 
post-operative course in two patients who 
underwent total pancreatectomy because of 
carcinoma involving the head and body of the 
pancreas.’ Here again the insulin requirement 
was less and the insulin sensitivity greater than 
anticipated and a short report seems of clinical 
significance although both patients recovered 
from the operation only temporarily and died 
on the tenth and eleventh post-operative day 
respectively. In both instances it was proved 
at autopsy that the pancreatectomies had been 
total. 

Pre-operatively, both patients had a normal 
carbohydrate metabolism and were in fairly 
good nutritional state except for moderate 


1 Acknowledgement is due to Dr. Alexander Brunschwig 
who kindly allowed us to study one of his patients. The 
second case was operated upon by one of us (D.E.C.) 
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anemia. In the first case the tumor had invaded 
the pancreas from the primary site in the com- 
mon bile duct and had caused obstructive 
jaundice. At laparotomy lymph-gland metas- 
tases were found. The pancreatectomy was 
performed for palliative purposes and to allevi- 
ate pain. This patient died on the eleventh 
post-operative day from gastric hemorrhage. 
The autopsy showed early peritonitis. 

The second case was that of a man, aged 45 
years, who complained of gradually increasing 


| jaundice and anorexia for 3 weeks and constant 
_ right upper quadrant and back pain for 5 


uel 
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chronic pancreatitis. This patient survived the 
operation 10 days and died from hepatorenal 
failure and uremia. 

During the periods of observation the pa- 
tients did not receive any nourishment by 
mouth. They were given several blood trans- 
fusions and 100 to 150 grams of glucose daily, 
in 5 per cent solution, as intravenous drip. 
Patient 1 received also infusions of casein hy- 
drolysate, amigen. Urinalysis and blood sugar 
estimations were made at regular intervals, 
mostly four times daily. A solution of insulin 
zinc crystals was given either subcutaneously 














te © 2 ao (te Cle ° ° o 8 $$ w 6 tt »% Uy ‘© .w eo « 
© S%OLCOSE c«, 
“000 00 00 0 O77 gpog ad 
ea, ‘See 
Soo] 
BLOOD SUGA 
mem/rwo ce 
2004 
100 
Serum CO, aM/L 
V 
; 2. cn ane sae cae sa 6a 8 nee? | 6 ‘s 
int pay | 2°¢ Day | at Day | 4" Day S™ Day f 6" Day | ‘y"'bay a” Day 2™ ba 











Fic. 1. Blood sugar curve, glucose infusions and insulin dosage during 9 days after tota] pancreatectomy in Patient 1. The 
values of the CC2 combining power of the serum are represented in the lower curve. 


months. On Feb. 13, 1943, he was subjected to 


_ operation using continuous spinal anesthesia. 
_ A large distended gall-bladder and a greatly 


dilated common duct were found. The head of 


_ the pancreas was slightly enlarged, movable 
_ and very hard. The body and tail of the pan- 


creas were small and firm. There were no gross 
metastases. A diagnosis of neoplasm of the 
head of the pancreas or intrapancreatic por- 
tion of the common duct was made. The entire 
pancreas and the spleen, pyloric part of the 


| stomach and the duodenum, with the excep- 
_ tion of its 4th portion, were removed. The neo- 


plasm had extended into the wall of the portal 
vein and around the celiac axis preventing its 
complete eradication. A gastrojejunostomy, 
cholecyst-jejunostomy and jejuno-jejunostomy 


were performed. Microscopic examination re- 


vealed a papillary carcinoma of the intra-pan- 
creatic portion of the common duct with 
invasion into the head of the pancreas and 


or added to the glucose solution and thus en- 
tered the system at a very slow rate. 

The two following graphs illustrate the 
course of blood sugar, insulin treatment and 
glucose infusions. The time and amount of the 
clyses are represented by the columns above 
the blood sugar curve. The insulin dosage is in- 
dicated in the line above the glucose columns. 
The urinalyses are not represented. Patient 1 
excreted about 1—2 grams of glucose daily in a 
urinary volume of 1500 to 2000 cc. and patient 
2 was free of sugar during the first four days 
and became anuric later. 

Patient 1 received within the first 36 hours 
four infusions of 1000 cc. of 5 per cent glucose 
solution. Insulin had been added to all except 
the second one. When it was found that the 
blood sugar had reached 292 mg. per cent, 20 
units of insulin without glucose were given. Six 
hours later a severe hypoglycemic reaction oc- 
curred and the blood sugar had dropped to 14 
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mg. per cent. Intravenous injection of 50 grams 
of glucose brought the blood sugar level back 
to normal (127 mg. per cent). Afterwards the 
patient appeared to do rather well, showed no 
ketonuria and only little glycosuria, and no 
insulin was added to the venoclyses until 48 
hours later when the blood sugar had reached 
410 mg. per cent. Insulin was then started 
again, with as little as 5 units. The doses were 
increased gradually to 10, 15 and 20 units, and 
no insulin was given without simultaneous glu- 
cose infusion. On this management it became 
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solution. The blood sugar dropped to 20 mg. 
per cent. The second part of the curve shows 
both the great sensitivity to insulin and the 
fluctuation of the blood sugar, which probab!y 
is partly due to the fact that several of the 
blood samples were drawn when the glucose in- 
fusions had just been finished. About 20 uniis 


of insulin were sufficient to produce normal | 


blood sugars after infusions of 1500 to 2000 ce. 


of 5 per cent glucose solution, and between 30 | 


to 40 units of insulin were required daily with 
a glucose intake of 150 to 200 gm. This patient 
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Fic. 2. Blood sugar curve, glucose infusions and insulin dosage during 8 days 
after total pancreatectomy in Patient 2. 


possible to keep the blood sugar between 90 
and 200 mg. per cent and to avoid further 
hypoglycemic reactions. The daily insulin re- 
quirement was about 50 units on a glucose in- 
take of 150 to 200 gm. The level of the CO, 
combining power of the serum, which was 
normal throughout the observation period and 
which is represented at the bottom of the 
graph, demonstrates that no disturbance of the 
acid base equilibrium had occurred. 

Graph 2 demonstrates that the course of the 
blood sugar in Patient 2 was essentially the 
same as with Patient 1. Again there was a 
slow rise to values around 300 mg. per cent 
within the first 36 hours, this time without any 
glucose infusion and not checked by insulin. 
Then there was a quick response to 20 units 
of insulin. A severe hypoglycemic reaction fol- 
lowed the simultaneous infusion of 40 units of 
insulin and of 1500 cc. of 5 per cent glucose 


died in uremia because of renal failure. His 
NPN was 125 mg. per cent on the eighth post- 
operative day. On the same day the total ace- 
tone bodies in the blood amounted to 2 mg. 
per cent only. 

A rough calculation of the relationship be- 
tween insulin and glucose showed that in both 
patients this ratio was never lower than 1 to 
4, 

The validity of our observations might be 
questioned in view of the severe complications 
in both cases. It should be remembered, how- 
ever, that complications such as fever, infec- 
tion, and liver damage usually aggravate a 
diabetic condition, increase the insulin require- 
ment and reduce the insulin sensitivity. Surg'- 
cal procedures alone have the same effect in 
diabetic patients. It is possible, therefore, that 
the daily insulin requirement would have d- 


creased further if the patients had recovered. ; 
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Qn the other hand, oral feedings at regular 
intervals and sukcutaneous insulin injections 
instead of the almost constant intravenous in- 
fusions might have necessitated somewhat 
larger amounts of insulin. 

From these observations it seems that the 
depancreatized man requires less insulin and 
is more sensitive to insulin than many diabetic 
patients. If the insulin requirement depended 
on the degree of impaired production of insulin, 
the opposite should be true. The greatest re- 
quirement should exist where no insulin at all 
can be produced, that is, in the absence of the 
entire pancreas. Therefore, the question must 
be raised whether in the causation of diabetes 
not only lack of insulin but also an insulin- 
inhibiting mechanism may play a role. Such a 
factor may operate through an impaired pan- 
creas and may be eliminated if the pancreas is 
removed entirely. Dragstedt’s (11) recent ob- 
servations that the insulin requirement of 
partially depancreatized dogs is far greater 
than that after total pancreatectomy points 
in the same direction. 


SUMMARY 


In two patients after total pancreatectomy 
a very small insulin requirement and a great 
insulin sensitivity were observed. This phe- 
nomenon is of great clinical importance for the 
post-operative management of patients after 
pancreatectomy. It may have significance also 
in any consideration of the etiology of human 
diabetes mellitus. 


INSULIN REQUIREMENT FOLLOWING PANCREATECTOMY 


y 


197 


REFERENCES 


. BRUNSCHWIG, ALEXANDER: The Surgery of Pan- 


creatic Tumors. C. V. Mosby. St. Louis. 1942. 


. WurppLeE, A. O.: More recent developments in 


surgical therapy of islet cell tumors. Proc. Inst. 
Med. Chicago. 13: 63. 1940. 


. Root, H. F.: Insulin resistance and bronze dia- 


betes. New England J. Med. 201: 201, 1929. 


. (a) Jostin, E. P., H. F. Root, P. WuitE anp 


A. MarBLE: The Treatment of Diabetes Mel- 
litus, 7th Edition. p. 314. Lea and Febiger. 
Philadelphia. 1940. 

Houssay, P. A., J. T. Lewis anv V. G. 
Foca: Effet des injections continues d’in- 
suline chez le chien dépancréaté. Compt. rend 
Soc. de Biol. 101: 214. 1929. 

Baupourn, A., J. Lewin anp E. AzERAD: 
Injections continues d’insuline chez les dia- 
bétiques. Dose necessaire pour ramener la 
glycémie a la normale. Compt. rend. Soc. de 
Biol. 127: 378. 1938. 

GREELEY, P. O.: The basal insulin require- 
ment of depancreatized dogs. Am. J. Phys- 
iol. 120: 345. 1937. 

(e) JENSEN, HANs F.: Insulin. p. 147. The Com- 

monwealth Fund. New York. 1938. 


(b 


— 


(c) 


(d) 


. Hot, K.: Ueber die quantitative und optimale 


Wirkung des Insulins; Arch. f. exp. Path. u. 
Pharmakoi. 121: 368. 1927. 


. MILLER, M. M., ano O. P. ALLEN: A new mathe- 


matical method for the evaluation of endogenous 
insulin secretion. Ann. Int. Med. 13: 636. 1939. 


. NEWBuURGH, L. H., AND D. S. WALLER: Studies of 


diabetes mellitus: J. Clin. Investigation 11: 995. 
1932. 


. Rocky, E. W.: Total pancreatectomy for car- 


cinoma. Ann. Surg. 118: 603. 1943. 


. BRUNSCHWIG, l.c., page 176. 
. PrrestLey, J. T., M. W. Comorort AnD J. Rap- 


CLIFFE: Total pancreatectomy for hyperinsulin- 
ism due to an islet cell adenoma. Ann. Surg. 119: 
211. 1944. 


. Dracstept, L. R., J. G. ALLEN AND E. M. Smita: 


Extensive insulin tolerance in diabetic dogs. 
Proc. Soc. Exper. Biol. & Med. 54: 292. 1943. 


Effects of Testosterone and of Testosterone 
Propionate on Protein Formation in Man 


Juxes C. ABELs, M.D., NELSON F. 
Younc, M.A., AND Howarp C. TAYLOR, JR., 
M.D. 


From the Memorial Hospital, 
New York City, New York 


show that the parenteral administration 

of testosterone or its propionate can in- 
duce a significant degree of nitrogen retention 
in normal individuals and in patients with 
various disorders (1). It has been assumed that 
the retained nitrogen is used for tissue-protein 
fabrication, but whether or not serum-protein 
formation is increased simultaneously has re- 
mained unknown. Should the administration of 
testosterone or testosterone propionate signifi- 
cantly increase the concentration of or amount 
of total circulating serum protein, then these 
steroids might prove of considerable clinical 
value in the prevention of the many complica- 
tions consequent to hypoproteinemia. This 
would be especially desirable in patients sub- 
jected to intra-abdominal surgery who almost 
uniformly develop serious degrees of nitrogen 
loss and hypoproteinemia (2). 


[tow NOW Is considerable evidence to 


CLINICAL MATERIAL AND METHODS 


The present study deals with five male sub- 
jects. Two of these were normal and three had 
carcinoma of the stomach. All were fed con- 
stant diets which contained 5.0 gm. of carbo- 
hydrate, 1.3 gm. of protein, and 1.5 gm. of fat 
per kg. body weight.” The diet was given to 
the two normal individuals in three equal 
meals. For the three patients with gastric can- 
cer, the diet was made up of lactose, milk, eggs, 


1To be presented before the Twenty-Seventh Annual 
Meeting of the Association for the Study of Internal Secre- 
tions, Chicago, Illinois, June 13, 1944. 

2 The fat and protein content of these diets was checked 
repeatedly by chemical analyses. The carbohydrate fraction 
was ascertained from standard dietary tables. 
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salts, dried skimmed milk, and vitamin sup- 
plements. This was fed through a gastrostomy 
opening in six equal parts at four-hour inter- 
vals. 

The methods for the complete collection of 
stool and urine have been described in a previ- 
ous communication (3). No collections were ob- 
tained from any individual until he had taken 
the complete diet satisfactorily for at least 9 
days. 

The nitrogen content of the stool, urine and 
food was determined by a micro-Kjeldahl tech- 
nique (4) and the fat content of the diet by the 
method of Van Slyke and others (5). The con- 
centrations of serum albumin and serum globu- 
lin were measured by the method of Robinson 
et al. (6). Plasma volume was ascertained by 
the technique of Greggerson and Stewart (7). 
The number of days of collection in each case 
is indicated in accompanying table. 


RESULTS 


Nitrogen balance studies were made in the 
five subjects, each of whom was fed a constant 
diet calculated and analyzed to contain 1.3 gm. 
of protein per kg. body weight, per day. After 
each individual had taken the diet satisfacto- 
rily for at least 9 days, his daily nitrogen excre- 
tion was measured. In the next 8 to 42 days 
these measurements indicated that in four of 
the subjects an average daily nitrogen reten- 
tion of from 0.85 to 4.8 gm. had occurred. In 
the same preliminary period, the fifth subject, 
a normal man, had an average negative nitro- 
gen balance of 1.8 gm. per day. 


The daily intramuscular injection of 50 mg. | 
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oi testosterone propionate’ for from 7 to 9 days 
to one of the normal men and to the three 
patients with gastric cancer increased the daily 
average nitrogen retention by from 1.5 to 3.75 
gm. Despite the fact that during the adminis- 
tration of the steroid the total nitrogen reten- 
tion was equivalent to from 201 to 276 gm. of 
protein, the total amounts of albumin and 
globulin in the serum decreased in all instances. 
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ceived intramuscularly 90 mg. of testosterone 
per day instead of the testosterone propionate. 
In a 42-day basal period his average daily ni- 
trogen balance had been—1.8 gm., but during 
the first 30 days of the steroid administration 
this increased to +2.1 gm. Despite this sharp 
nitrogen retention (equivalent to a total of 
392 gm. of protein), both the concentration of 
and total amounts of albumin and globulin in 


EFFECTS OF TESTOSTERONE AND ESTOSTERONE PROPIONATE ON NITROGEN METABOLISM 
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Concentration Total 





ro Protein | 
poe al Fabrica- of Serum | Plasma Circulating 
Subject Period | Days | Bal = | tion in | ———_,————| Volume | ————_-_—_—_ 
pesca Period | Albumin Globulin) liters | Globulin | Albumin 
| gm./day | 
| mss! gm. | gm. % | gm. &% | gm. gm 
tee Basal | 9 4.8 270 525 (: 2.7. | 137.5 42.5 
Gastric carcinoma | Testosterone Propionate | 7 6.3 276 4.0 0.8 Reta 109.0 21.0 
| 50 mg. | 6 ea 269 4.9 0.9 455 12225 22.5 
.¢ | Basal | 14] 4.1 355 4.6 | 0.6 2.5 115.0 | 15.0 
Gastric carcinoma | Testosterone Propionate | 7 6.0 262.5 | 4.75 | 0.3 109.0 7.0 
| 50mg. 
| 
PR. | Basal | 8 0.85 42.5| 4.6 | 2.05 2:5 115.0 | SEO 
Gastric carcinoma | Testosterone Propionate 7 4.6 mi 6|lU44 | (C1:«5 2.4 106.0 | 36.0 
50 mg. | 4 5.85 146 | 4.0 2:95 2:2 88.0 65.0 
| | 
V. F. | Basal 12 1.65 | 124 5.2 PS ana 172.0 | 49.0 
Normal male Testosterone Propionate 9 4.3 232 5.1 4.2 3.3 168.0 | 40.0 
50 mg. 6 4.2 158 5.9 0.9 3.85 227.0 | 35.0 
| | 
G,€. | Basal |} 42 |-1.8 — 473 See 1.0 ane 154.0 | 27.0 
Normal male Testosterone 90 mg. 30 2.1 392 So |e: 258 143.0 11.0 
18 1.0 112 6.6 | 1.1 3.2 211.0 


Likewise, the concentration of serum albumin 
decreased in three individuals and the concen- 
tration of serum globulin decreased in all (see 
table ). 

In the one normal subject and in two of the 
three patients with gastric cancer, the adminis- 
tration of testosterone propionate was con- 
tinued for from 4 to 6 days longer. In this 
period the daily average amount of nitrogen 
retained was increased by from 2.3 to 5.0 gm. 
above that in the basal period. The concentra- 
tion and total amount of circulating albumin 
increased significantly in two subjects and were 
reduced further in one. The concentration of 
and total amount of circulating globulin in- 
creased in one, did not significantly change in 
another and further decreased in the third in- 
dividual. 

The fifth subject studied, a normal man, re- 


3 The testosterone proportionate used was that of The 
Schering Corporation, Bloomfield, N. J. 


the serum decreased. In the next 18 days the 
administration of the hormone induced an 
average nitrogen retention of only + 1.0 gm. 
per day but at the end of this interval both the 
concentration of and total amount of serum 
albumin and serum globulin had risen sharply. 


COMMENT 


The results presented indicate that the ad- 
ministration of testosterone or its propionate 
at first induces both an absolute and relative 
hypoproteinemia. The decrease of serum pro- 
tein takes place despite the fact that nitrogen 
is retained. This observation would suggest 
that not only is the retained nitrogen at first 
diverted entirely to tissue-protein fabrication 
but also that tissue protein is formed at the 
expense of serum protein. Whether the hor- 
mone administration initially inhibits serum- 


4 The testosterone was kindly provided by Schering and 
Company, Bloomfield, New Jersey. 
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protein formation or induces its conversion to 
tissue protein cannot be determined from the 
data at hand. It would appear, however, that 
neither testosterone nor its propionate would 
be useful to induce a rapid remission of hypo- 
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proteinemic states. Moreover, even the con- 
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tinued use of the steroids resulted in a 
significant increase of circulating protein above 
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the base levels in only two of four instances, 
but this lack of uniform response may have 
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been due to the relatively short period of hor- 
mone administration. 


SUMMARY 


The parenteral administration of testoster- 
one to a normal man and of testosterone pro- 
pionate to a normal man and to three patients 
with gastric cancer induced significant nitro- 
get: retention. 

Despite the induction of nitrogen retention, 
the total amounts of circulating protein of all 
five subjects at first decreased. During this pe- 
riod it is possible either that tissue protein is 
former from circulating protein or that the 
adininistration of the hormones inhibits serum- 
protein fabrication. 
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The Excretion of Sodium Pregnanediol Glu- 
curonidate in the Urine Following the Oral 


Administration of Anhydro-Hydroxy- 
Progesterone and Progesterone to 
Patients with Secondary 
-Amenorrhea 


WILLARD M. ALLEN, M.D., ELLENMAE 
VIERGIVER, PH.D., AND SAMUEL D. 
SouLE, M.D. 


From the Department of Obstetrics 


and Gynecology, Washington 
University School of  Medi- 
cine, St. Louis, Missouri 


Browne (1937-a) that sodium pregnane- 

diol glucuronidate appears in the urine 
during the normal menstrual cycle in highest 
amounts at the time when the corpus luteum is 
known to be flourishing indirectly indicates 
that pregnanediol is the excreted form of pro- 
gesterone. Its presence in the urine in large 
amounts during pregnancy (Odell and Mar- 
rian, 1936; Venning, Henry and Browne, 
1937-b; Wilson and Randall, 1938; Backman, 
Leekley and Hirshman, 1940; Hain, 1940; 
Smith and Smith, 1940; and, Astwood and 
Jones, 1941), even when both ovaries have 
been removed (Jones and Weil, 1938; Young, 
1941), also suggests that the placenta, or possi- 
bly the fetus, produces progesterone during 
pregnancy. These observations, coupled with 
the fact that progesterone can be made from 
pregnanediol (Butenandt and Schmidt, 1934), 
support the contention that the presence of 
pregnanediol in the urine indicates the produc- 
tion somewhere in the body of progesterone. 
It is quite possible, however, that other com- 
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1To be presented before the Twenty-Seventh Annual 
Meeting of the Association for the Study of Internal Secre- 
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pounds closely related to progesterone, such as 
hormones of the adrenal cortex, may also ap- 
pear in the urine as pregnanediol. 

Studies have already been made of the ex- 
cretion of pregnanediol in both men aad 
women following the intramuscular injection 
of progesterone. The results have shown that 
from 0 to 46 per cent of the amount injected 
appears in the urine in either sex as sodium 
pregnanediol glucuronidate (Hamblen, 1940; 
Hamblen, Cuyler and Hirst, 1940; Buxton, 
1940; Buxton and Westphal, 1939; Venning 
and Browne, 1938; 1940; Jones and TeLinde, 
1941; Hamblen, Cuyler, Powell, Ashley and 
Baptist, 1939). The fate of the remainder is 
obscure at the present time. 

The effectiveness of progesterone, and of 
the natural estrogens and androgens, is mark- 
edly reduced when taken orally. A considerable 
amount of work done by various investigators 
indicates that this reduction in activity is due 
probably to destruction of the compounds by 
the liver. Only when certain changes are mace 
in the molecule of the natural estrogens, ar- 
drogens and progesterone is the activity sufii- 
ciently enhanced to make oral therapy practi- 
cal. 
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The only compound thus far available which 
has much progestational action when taken 
orally is anhydro-hydroxy-progesterone (eth- 
inyl testosterone; pregneninolone) (Inhoffen 
and Hohlweg, 1938). This compound when 
taken by mouth is known to produce most of 
the physiological actions of progesterone pro- 
viding an adequate amount is given. It pro- 
duces progestational changes in the uterus of 
the castrated rabbit and will maintain the em- 
bryos (Courrier and Kehl, 1938). It induces 
sexual receptivity in the estrogen-stimulated, 
castrated guinea pig (Soderwall, 1940). It pro- 
duces progestational changes in the uterus fol- 
lowed by withdrawal-bleeding in castrated and 
menopausal women after suitable priming with 
estrogen (Salmon, Walter and Geist, 1939; 
Neustaedter, 1941). It has been found effective 
in the treatment of functional uterine bleeding 
(Allen and Heckel, 1942) and in secondary 
amenorrhea (Zondek and Rozin, 1940; Allen 
and Soule, 1943). The amount required to pro- 
duce these effects is much greater than the 
amount of progesterone needed when the latter 
is given intramuscularly but it is nevertheless 
a very useful substitute for progesterone since 
it can be given by mouth. 

In view of the clinical promise of this com- 
pound’a study was made of the excretion of 
the compound after oral administration in sev- 
eral patients with secondary and primary 
amenorrhea? at a time when it was thought 
that there would be no fluctuation in the ap- 
pearance of pregnanediol in the urine. A total 
of seven studies extending over a period of 
several months was made in five different 
cases. Two short observations were made. One 
patient was given 500 mg. of anhydro-hydroxy- 
progesterone® by mouth in a single day and the 
urine collected two days before the therapy and 
for four subsequent days. This preliminary 
study indicated that a conjugated compound, 
presumably sodium pregnanediol glucuroni- 
date, appeared in the urine in measurable 
amounts after the administration of the com- 
pound. In view of this observation a more care- 





2 The cases listed in this paper as /, 2, 3, 4, 5 were the 
ones listed in the paper by Allen and Soule (1943) as 2/, 17, 
12, land 11, respectively. 

3 The authors wish to thank the Schering Corporation, 
Bloomfield, New Jersey, for the progesterone and anhydro- 
hydroxy-progesterone used in this investigation. 


EXCRETION OF PREGNANEDIOL AFTER PROGESTERONE 203 


ful study was planned. Each patient was given 
200 mg. per day orally since it was known from 
previous observations that this amount was 
adequate to produce stimulation of the uterus 
and withdrawal-bleeding in many cases of sec- 
ondary amenorrhea and in some cases of pri- 
mary amenorrhea. 

The urine was collected in 24-hour samples 
under 300 cc. of normal butyl alcohol in a large 
bottle. The patient was instructed to transfer 
the urine to the bottle containing the buty] al- 
cohol after each voiding and immediately to 
shake the bottle vigorously. This method is 
fairly satisfactory and surely prevents hy- 
drolysis of at least 80 per cent of the conju- 
gated material. Other studies in this laboratory 
have shown that there is no de-conjugation of 
the compound when it is present in the butyl 
alcohol and also that about 80 per cent appears 
in the butyl alcohol phase after one extraction 
(Woolf, Viergiver and Allen, 1942). Twenty- 
four-hour specimens of urine were obtained 
daily for a period of two to three days before 
the administration of the compound, through- 
out the administration of the compound, and 
for a period of from five to seven days after 
the discontinuation of therapy. 

The urine specimens were received in the 
laboratory within a few days of the time of col- 
lection. At this time the butyl alcohol phase 
was increased wherever necessary to make it 
equivalent to one-third of the volume of the 
urine. After further shaking and settling, the 
butyl alcohol was syphoned off and the urine 
further extracted two times with one-third vol- 
ume of butyl alcohol. The three butyl alcohol 
fractions were then combined and made up to 
a constant volume and three-fifths of the total 
used for the determination of sodium preg- 
nanediol glucuronidate. This aliquot of butyl 
alcohol was boiled to dryness, the residue dis- 
solved in one-tenth normal sodium hydroxide, 
and the sodium hydroxide phase extracted 
three times with butyl alcohol. The butyl al- 
cohol phase from this extraction is known to 
contain virtually all of the sodium pregnane- 
diol glucuronidate. This was further processed, 
according to the method described by Allen 
and Viergiver (1941), the final determinations 
being made by determining the amount of glu- 
curonic acid present in the conjugated com- 
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pound. This method does not identify the 
sodium pregnanediol glucuronidate as satis- 
factorily as the method of Venning and Browne 
since melting points are not made and the 
pregnanediol is not actually isolated. The rela- 
tive values, however, are certainly significant 
and indicate fairly accurately the amount of 
the compound excreted in the urine. 

The remaining two-fifths of the butyl al- 
cohol fraction was studied for its content of 17- 
ketosteroids and estrogens. This butyl alcohol 
fraction was boiled to dryness, the residue dis- 
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Since the procedure for the extraction of so- 
dium pregnanediol glucuronidate from the 
urine does not necessarily extract all the keto- 
steroid from the urine, the urine was further 
processed after it had been extracted with 
butyl alcohol by hydrolyzing with hydrochloric 
acid. The urine was then extracted with ether 
and the ethereal fraction further separated into 
estrogens and androgens, determination of es- 
trogens and androgens being made on these 
fractions in the same manner as in the buty] 
alcohol fractions. 


URINARY EXCRETION OF SODIUM PREGNANEDIOL GLUCURONIDATE FOLLOWING ORAL ADMINISTRATION 


OF ANHYDRO-HYDROXY-PROGESTERONE (milligrams per day) 


Days a: 2s 4 3 2 





Case 1 11 19 19 47 53 47 37 
| 600 mg 

Case 2 3. Sa 30 27 (33 
| 600mg. —sis 

Case 3a- 8 3 18 2 2 15 
500 | 

Case 3-b 5. & ae 47 2r> 33 


| 200X6=1200 mg. 


Case 3-c! 11 14 14 38 #46 43 SI 47 





| 200X6=1200 mg. 


Case 4 34-33 15 «229° 9237 


| 200X6=1200 mg. 





Case 5 33 24 38 +49 «#54 64 «42— 





Amounts given are indicated in brackets. 
1 Progesterone given. 


solved in water and the aqueous solution ex- 
tracted with ether, thereby extracting the free 
estrogens and androgens. The aqueous phase 
was then acidified and hydrolyzed for 30 min- 
utes by boiling after which it was extracted 
with ether. The estrogens and androgens were 
separated from the ethereal phase according to 
the method of Bachman and Pettit (1941). The 
ketosteroids from both the free and the hy- 
drolyzed fractions were then determined using 
meta-dinitro-kenzene as the reagent according 
to the method described by Holtorff and Koch 
(1940). The estrogen fraction was separated 
into estrone and estriol and the estrogens de- 
termined colorimetrically by a modification of 
the Kober test currently in use in this labora- 
tory which utilizes the absorption band at 
450uu produced by treatment of estrone and 
estriol with concentrated sulfuric acid. 


“49 54 64 #42 52 46 44 SO 44 18 20 
| 200X5=1200 mg. _ 


5 6 7 8 °o 0 HH HR BB MM SS 
32 36 14 19 


3 2 2 
| Bleeding _ 4 





37) 3st 8 6 4*— a 166—ssa1—s 88 


| | Bleeding 
a7 53 43 23 «15 =«9 4 


51 59 55 53 57 32 27 


| | Bleeding 


RESULTS AND DISCUSSION 


It was found in all cases that there was an 
increase in the sodium pregnanediol glucuroni- 
date following the administration of 200 or 
more millligrams per day of anhydro-hydroxy 
progesterone. The results are tabulated in the 
accompanying table. In Case 3a, for example. 
virtually none of the complex was present ir 
the urine prior to the administration of the an 
hydro-hydroxy-progesterone. Following — th 
administration of a single dose of 500 mg., ¢ 
maximum of 29 mg. of the conjugated com 
pound was present in the urine the following 
day. Even on the third day after therapy the 
level was still twice that present before ther 
apy. In the two cases receiving 200 mg. pe: 
day for three days, the maximal level was 
reached on the second day of therapy. In Cas’ 
2, bleeding was produced by 200 mg. per da 








Ta nS TT 








Ma 
for 


of 

ble 
ble 
am 
tiv 


cre 
cur 


for 


chi 


NAS < 
MG™ 
50 


40 


20} 


—— 


NAPC 
MGM 


50 
40 
30 


20 


prey 
urir 
whe 
the 
thre 
the 








OS rn 


ee 


—e 





: 
t 





May, 1944 


for three days. Three studies were carried out 
in which 200 mg. per day was given for a period 
of six days. In two of these cases withdrawal- 
bleeding was produced. The production of 
bleeding in these cases of long-standing 
amenorrhea establishes the physiological ac- 
tivity of the material given. 

The results have been averaged and recorded 
in charts 1 and 2. Chart 1 shows the average ex- 
cretion per day of sodium pregnanediol glu- 
curonidate following the administration of 200 
mg. of the anhydro-hydroxy-progesterone daily 
for three days. It is seen from the study of this 
chart that there is a prompt increase in sodium 





CHART | 
NAPS 
oil EXCRETION OF SODIUM PREGNANEDIOL GLUCURONIDATE 
ANHYDRO-HYDROXY PROGESTERONE ORALLY 
50 
40 
30) AVERAGE 
2 CASES 
20) 
tok NO.! NO} BLEEDING 
| 











ro +t 2s 4 
DAYS 
CHART 2 
NAPG EXCRETION OF SODIUM PREGNANEDIOL GLUCURONIDATE 
MGM ANHYDRO-HYDROXY PROGESTERONE ORALLY 
50 
40 
AVERAGE 
30 Zeve 
3 CASES 
20 
NO.4 
i NO. 5 [BLEEDING 
NO. 38 [BLEEDING 
[200 x 6= 1200 | 





2345 67 686 9 0 N 1 
DAYS 


ed ee 


pregnanediol glucuronidate appearing in the 
urine on the first day of therapy and a some- 
what greater amount on the second day of 
therapy. Following this there is a little change 
throughout the remainder of therapy and for 
the first two days after therapy has been dis- 
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continued. Then there is a rapid fall to ap- 
proximately the level present before medica- 
tion was begun. 

In chart 2 is shown the average of the ob- 
servations on three cases receiving 200 mg. per 
day for six days. The average level prior to 
therapy in these three cases is somewhat higher 
due to the fact that two of these particular 


CHART 3 
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cases seemed to have high levels in the ab- 
sence of any therapy. All cases, however, 
showed an increase about as soon as therapy 
was begun. It is noteworthy in this series of ex- 
periments also that there was very little de- 
cline in the amount of material appearing in 
the urine for a period of three days after the 
therapy was discontinued. In two of these three 
cases menstrual periods occurred following ces- 
sation of therapy. In one case bleeding was 
noted for one day while therapy was in progress. 

After these observations had been made with 
anhydro-hydroxy-progesterone it was thought 
that equally interesting observations might be 
made with progesterone when given in similar 
amounts. Consequently, one of the cases was 
given 200 mg. of progesterone orally per day 
for a period of six days and the amount of 
sodium pregnanediol glucuronidate excreted in 
the urine measured in the same way as in the 
other cases. This study proved to be of con- 
siderable interest. Collections were carried out 
very satisfactorily by this patient and the 
urine volumes were relatively constant. It will 
be noticed from chart 3 that the first day of 
therapy the amount excreted in the urine was 
considerably higher than that seen on the first 
day of therapy with anhydro-hydroxy-pro- 
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gesterone. In fact, on the first day the level was 
virtually as high as it was on any subsequent 
day of medication. Also on the first day after 
therapy had been discontinued, the level still 
remained fairly high, but by the second day it 
was fairly low, almost as low as before therapy 
had been begun and by the third day, the level 
had decreased to the pre-therapy point. If this 
one observation be typical, it indicates that 
progesterone is metabolized considerably more 
rapidly than anhydro-hydroxy-progesterone 
and it suggests that progesterone is inactive 
when taken orally because it is too rapidly 
converted to pregnanediol, and conversely, 
that anhydro-hydroxy-progesterone may be ac- 
tive by mouth because it is not so rapidly con- 
verted to pregnanediol. 

The maximal levels of excretion following 
progesterone and anhydro-hydroxy-progester- 
one in equivalent dose are about the same. In 
each case the excretion is approximately 50 mg. 
of conjugated compound per day when 200 mg. 
is taken by mouth. The progesterone, when 
given orally, appeared to be inactive, or at 
least withdrawal-bleeding did not occur with 
this particular dose, whereas the same patient 
did have withdrawal-bleeding when an equiva- 
lent dose of anhydro-hydroxy-progesterone 
was given. 

These observations on the excretion of so- 
dium pregnanediol glucuronidate following the 
oral administration of anhydro-hydroxy-pro- 
gesterone and progesterone indicate that these 
compounds do appear in the urine in a con- 
jugated form, presumably sodium pregnanediol 
glucuronidate. It should be emphasized, how- 
ever, that the pregnanediol was not actually 
isolated in this study, and it is only by supposi- 
tion that we concluded that the compound 
measured is actually pregnanediol. It is pos- 
sible, of course, that it may be a related steroid 
which is conjugated with glucuronic acid in 
the same manner as pregnanediol is conjugated. 

The study of the amount of ketosteroid ex- 
creted following the administration of proges- 
terone and anhydro-hydroxy-progesterone in- 
dicates that there was no increased production 
of ketosteroids. The values obtained before 
therapy, during therapy, and after therapy 
showed no fluctuation beyond the normal lim- 
its of variation. Treatment of this fraction, 
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however, with concentrated sulfuric acid (Tal- 
bot, Berman, MacLachlan and Wolfe, 1941) 
did indicate an increase in a neutral steroid, 
presumably pregnanediol, which was approxi- 
mately equivalent to the amount obtained by 
the measurement of the glucuronic acid present 
in the sodium pregnanediol glucuronidate frac- 
tion. 


Determination of estrogen by the Kober | 


test indicated no increase during therapy or 
after therapy. In fact, no estrogen was measur- 
able by this test as it is being carried out in 
this laboratory at the present time. This is not 
surprising since anhydro-hydroxy-progesterone 
is known to have no estrogenic action in the 
menopausal woman (Salmon and Geist, 1940). 

The results obtained in this study do not 
agree with those previously obtained by others. 
Goldberg and Hardegger (1941) observed no 
increase in the excretion of pregnanediol (or of 
17-ketosteroid) following the administration of 
1,000 mg. in each of two women who had a 
complete hysterectomy and bilateral salpingo- 
odphorectomy. This suggests, although it does 
not prove, that the compound determined in 
this study may not be sodium pregnanediol 
glucuronidate but some related steroid which is 
conjugated with glucuronic acid. Hamblen, 
Cuyler and Hirst (1940) also found no in- 
crease in the excretion of sodium pregnanediol 
glucuronidate during the oral administration 
of 40 mg. per day over a period of eight days. 
The amount given, however, may have been 
insufficient to give a measurable increase in 
the amount excreted since only about ten per 
cent of that given appears to be recoverable in 
the urine. 


SUMMARY 


The oral administration of anhydro-hy- 
droxy-progesterone results in the excretion in 
the urine of a conjugated steroid. Approxi- 
mately ten per cent of the total quantity in- 
gested is recoverable in the urine as a conju- 
gated steroid, presumable sodium pregnanedio! 
glucuronidate. The amount of sodium preg- 
nanediol glucuronidate recovered in the urine 
is approximately the same when progesterone 
is taken as when anhydro-hydroxy-progester 
one is given although the former compound 
appears to be inactive. 
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Optimal Requirements for Adrenal Cortical 
Hormones as Observed in Adrenalec- 


tomized Animals 
A Brief Review 


Dwicut J. INGLE, Pu.D. 


From the Research Labora- 
tories of the Upjohn Com- 
pany, Kalamazoo, Mich. 


is desirable to ascertain the level of re- 

placement therapy required to substitute 
completely for the functional activity of nor- 
mal adrenal cortices. It is common to judge 
either the animal or the patient as physiologi- 
cally normal in respect to adrenal cortical 
function whenever life is maintained and the 
proportions of water and crystalloids of the 
blood are within normal limits. There is ample 
evidence that the requirements for complete 
replacement therapy by cortical hormones are 
far greater than is commonly judged to be the 
case on the basis of these criteria. 

The purpose of this paper is to consider 
briefly a few of the laboratory studies relative 
to this problem. For the reason that the experi- 
ence of the writer is limited to the laboratory, 
discussion of therapy in patients is omitted. 

Ingle and Higgins (1) observed that when 
one adrenal gland of the rat was enucleated 
and the contralateral gland was removed there 
was rapid regeneration of the enucleated gland 
from its capsule. However, when one gland was 
enucleated and the contralateral gland was left 
intact regeneration was fully suppressed. This 
provided a new criterion for estimating the 
amount of cortical extract required to replace 
the functional activity of one intact adrenal 
‘gland, i.e., how much cortical extract is re- 
quired to suppress regeneration processes as ef- 
fectively as one intact adrenal gland? An ad- 
renal cortical extract was used which was 
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known to maintain life and normal proportions 
of water and crystalloids in the blood of ad- 
renalectomized rats in amounts of 0.3 cc. (each 
cc. derived from 75 gm. whole beef adrenal 
gland) daily. The smallest amount of cortical 
extract which suppressed regeneration of the 
enucleated gland as effectively as would the 
presence of the contralateral gland was found 
to be 5 cc. (375 gm. gland equivalent) daily. 
It was shown by Cartland and Kuizenga (2) 
that extracts of beef adrenal glands (40 gm. of 
gland per cc.) would maintain the life and 
growth of young, adrenalectomized rats in 
amounts of 0.12 to 0.25 cc. daily and when 
tested in adrenalectomized dogs would main- 
tain life and a normal level of non-protein ni- 
trogen in amounts not greater than 0.25 cc. 
daily per dog. Long and Lukens (3, 4) found 
that pancreatic diabetes could be alleviated by 
the removal of the adrenal cortices but that 
the diabetic state could not be reinduced by 
the administration of cortical extracts con- 
siderably in excess of the amounts sufficient to 
maintain life and normal proportions of wate: 
and crystalloids in the blood. Further investi 
gations by Lukens and Dohan (5) and by Long 
Katzin and Fry (6) have shown that only very 
large amounts of cortical extracts could replac« 
the functional activity of the adrenal cortice: 
by reinducing glycosuria of the intensity whicl 
characterized depancreatized animals having 
the adrenal glands intact. For the dog (5) th« 
daily effective dose was 10 to 40 cc. of adrena' 
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cortex extract (Upjohn) and for the rat (6) the 
daily effective dose was 5 to 10 cc. daily of the 
same preparation. 

Although most investigators of adrenal cor- 
tical functions have recognized that the dosage 
o! cortical extract must be increased when the 
adrenalectomized animal is subjected to stress, 
the really great discrepancy between the mini- 
nial effective dose when other conditions favor- 
ing survival are optimal and the minimal effec- 
tive dose during stress has not been univer- 
silly appreciated in either the laboratory or the 
clinic. In the extensive studies of this problem 
carried out by Swingle and his associates (7, 8) 
doses of cortical extract of 0.3 to 0.5 cc. per 
kg. of dog were used. The extract represented 
50 gm. of beef adrenal gland per cc. This dos- 
age was adequate to maintain adrenalecto- 
mized dogs entirely free from symptoms of cor- 
tical insufficiency. The dogs were described as 
normal in appearance, behavior and appetite. 
The blood pressure, pulse, serum electrolytes 
and water, blood sugar and urea nitrogen were 
normal. The water balance and excretion of 
electrolytes were normal. This dosage level did 
not maintain normal resistance for a degree of 
trauma easily tolerated by normal dogs caused 
these animals to develop shock and a circula- 
tory collapse. The amount of cortical extract 
used to maintain resistance to stress or to bring 
about recovery of adrenalectomized dogs from 
shock was 3 cc. per kg. per day. 

In a study of the effect of adrenal cortical 
extract on the response of adrenalectomized 
rats to intraperitoneal injections of an isotonic 
glucose solution, Remington (9) found that it 
required 6 cc. of cortical extract (40 gm. beef 
adrenal per cc.), or approximately twenty-four 
times the minimum life-maintenance dose, to 
prevent fatal collapse in this experiment. 

Although only a small fragment of an adrenal 
gland is required to maintain the life of experi- 
mental animals when conditions for survival 
are optimal, the surgically reduced gland will 
not maintain normal resistance to stress. It 
was shown by Horvath, Hitchcock and Hart- 
man (10) that the unilaterally adrenalecto- 
mized rat has less than normal resistance to 
cold; by Remington (9) that the unilaterally 
adrenalectomized rat has less than normal re- 
sistance to the interperitoneal injection of glu- 
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cose; and by Ingle (11) that the unilaterally 
adrenalectomized rat performs less than nor- 
mal amounts of work. 

A study carried out by Vogt (12) may prove 
to be of great importance in adrenal physiol- 
ogy. This investigator attempted to estimate 
the amounts of cortical hormones secreted 
by the adrenal cortex by collecting blood from 
the adrenal veins and assaying the serum by 
the Selye-Schenker test (13). The results indi- 
cated that the adrenal cortices of the experi- 
mental animals studied—the dog, cat, pig, 
goat and rabbit—secreted very large amounts 
of cortical hormones. For example, it was esti- 
mated that the adrenal cortices of a 10-kg. dog 
can secrete in 24 hours the equivalent of 230 cc. 
of an adrenal cortical extract representing 
17,300 gm. of beef adrenal gland. Although this 
study included several well-considered con- 
trols which were intended to insure the validity 
of this direct estimation of hormone output, 
acceptance of these conclusions can be ac- 
corded only after independent confirmation 
based upon separation of the hormones from 
the other constituents of blood serum and test- 
ing by other methods of assay. 

As shown by the results of the few repre- 
sentative studies reviewed here the usual life- 
maintenance doses of cortical extracts fail to 
maintain normal carbohydrate metabolism and 
also normal resistance to stress. It is probable 
that these two changes from normal are meni- 
festations of the same fundamental deficiency. 
It has been established (14-16) that the Cu 
oxygenated cortical steroids (corticosterone, 
11-dehydrocorticosterone, _17-hydroxycorti- 
costerone and _ 17-hydroxy-11-dehydrocorti- 
costerone) are much more effective in main- 
taining resistance and normal carbohydrate 
metabolism in adrenalectomized animals than 
are such preparations as 11-desoxycorticos- 
terone and the amorphous fraction (17) which 
are highly effective in maintaining life when 
conditions for survival are optimal. When ex- 
tracts of beef adrenal glands are assayed for 
activity characteristic of the Cy oxygenated 
steroids it is found to be low. Kuizenga e¢ al. 
(18) have found by use of a work test (19) that 
beef adrenal extracts have, on the average, an 
activity equivalent to about 0.2 mg. of 17- 
hydroxy-11-dehydrocorticosterone per cc. 
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(each cc. derived from 40 gm. of gland). Inde- 
pendent studies by Wick (20) and by Thayer 
(21)using a glycogenic test have confirmed this 
finding. Isolation studies (17, 22) have also 
shown that the amount of Cy oxygenated 
steroids in beef adrenal glands is small but 
that there can be separated from the known 
compounds an amorphous, chemically uniden- 
tified mixture of compounds which is highly 
active in respect to its ability to maintain life 
under optimal conditions but which is weak in 
its effect on resistance and carbohydrate me- 
tabolism. 
SUMMARY 

A review of some of the more relevant lab- 
oratory investigations is offered. It seems prob- 
able that the findings on the chemistry of 
adrenal cortical extracts provide the explana- 
tion for the consistent observation that small 
amounts of beef adrenal extracts will maintain 
life in adrenalectomized animals when condi- 
tions for survival are optimal but relatively 
massive doses are required to maintain normal 
resistance to stress. 
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Some Recent Advances in Experimental 


Endocrinology 


EDWARD W. Dempsey, PH.D. 


From the Department of Anat- 
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School, Boston, Massachusetts 


stricted research in the endocrine field, 

partly by new and unexpected demands 
on the time of investigators, partly by reduc- 
tion in personnel and partly by the lack of 
availability of materials. Furthermore, the last 
five years have closed an era characterized by 
the description of a multitude of endocrine 
products and their effects and have opened a 
new era during which the analytical method 
seems destined to become more and more fruit- 
ful. Perhaps, therefore, it is opportune to re- 
view some of the results obtained during this 
transition period for reorientation against the 
day when the present restrictions are lifted. 


T= CURRENT emergency has severely re- 


PITUITARY 


The concept of the anterior pituitary as the 
master gland of the endocrine system has been 
maintained as an important, directing influ- 
ence in the analysis of pituitary function. 
There now seems no room for reasonable doubt 
that the pituitary gland elaborates a number 
of endocrine products. Four of the fractions 
have been so purified chemically that each 
moves with a single rate in the Tiselius elec- 
trophoresis apparatus. The substances so puri- 
fied are the thyreotropic, luteinizing or inter- 
stitial-cell-stimulating, lactogenic and growth 
hormones. Furthermore, the follicle-stimulat- 
ing and adrenotropic hormones have been sep- 
arated from contaminating principles as judged 
by biological tests [for references, see (1)]. It 
may be remarked parenthetically that the cri- 
terion of biological purity seems preferable to 
that of purity as judged by the Tiselius appara- 
tus or any other physical chemical measure- 
ment, since on theoretical grounds it is evident 
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that proteins of very different natures may 
have similar or identical electrophoretic mobil- 
ities (2). 

The chemical separation of the protein hor- 
mones, although a dramatic step forward in 
our understanding of the biological rdles 
played by these complex substances, does not 
completely settle the problem of how and in 
what form the hormones are secreted by the 
pituitary. Large though the individual mole- 
cules may be, is it not possible they may still 
represent fragments of still larger molecules 
elaborated by the gland? In other words, may 
not the fractions purified by chemical treat- 
ment represent the active prosthetic groups of 
a still larger master molecule? On cytological 
grounds, one can recognize only two secretory 
cell types in the anterior pituitary and it is 
difficult to reconcile this fact with the concept 
of a multiplicity of anterior lobe hormones. 
Nevertheless, a study involving the stimulation 
or depression of the adrenal, thyroid and ovary 
as a result of experimental modification of the 
environment in which rats were maintained 
led to evidence suggesting that the adreno- 
tropic, thyreotropic and gonadotropic hor- 
mones, at least, are secreted in physiological 
independence (3). Consequently, since both 
chemical and physiological evidences support 
the concept of many pituitary hormones, it 
seems necessary to assume that a single cyto- 
logical cell type is capable of doing more than 
one thing at a time. 

The responsiveness of the endocrine glands 
to modifications of the external environment, 
mentioned above, introduces the question of 
the relationship of the nervous system to the 
endocrine glands. Exposure to cold or hot en- 
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vironments alters markedly the size and ap- 
pearance of the thyroid and adrenal glands (4). 
Light profoundly modifies reproductive activ- 
ity in a number of species (5). Moreover, this 
effect is clearly mediated by the nervous sys- 
tem since enucleation of the eyes or sectioning 
of the optic nerves abolishes the response (6). 
A similar neural control of the pituitary is 
demonstrated in the dependence of ovulation 
upon the stimulus of copulation in such animals 
as the rabbit, cat,-and ferret. In such animals 
transection of the pituitary stalk leads to a 
failure of ovulation after coitus (7), although 
this operation does not interrupt the reproduc- 
tive cycle or ovulation in the spontanecusly 
ovulating species as exemplified by the guinea 
pig (8, 9), rat (10), and man (11). 


GONADS 


The gonadal hormones have been found to 
modify sexual behavior profoundly. In sub- 
primate species, gonadectomy leads to an 
abolition or marked diminution of sex activity. 
This effect is greater in the female than in the 
male, since in the latter many instances are 
known in which copulatory activity may ap- 
pear even after prepuberal castration. How- 
ever, in gonadectomized animals of both sexes, 
reproductive behavior reappears or is quantita- 
tively increased by appropriate treatment with 
the gonadal hormones (12). Combination treat- 
ment with estrogen and progesterone are more 
effective than estogen alone in inducing fe- 
male sexual behavior in a number of species 
(13, 14, 15). It is odd, however, that testoster- 
one has a capacity to increase female sexual 
behavior not only in the common laboratory 
animals but in human subjects as well. 

The processes and conversions which occur 
during the metabolism of the steroid hormones 
have received continuous attention. Consid- 
erable practical importance is attached to the 
demonstration that, in the human subject, 
progesterone is excreted as pregnandiol gly- 
curonidate (16). This metabolite is easily iden- 
tifiable in the urine and serves as an indicator 
of luteal function. Different species apparently 
metabolize the steroidal substances in different 
ways, however, since pregnandiol cannot be 
isolated from the urine of sub-primates. 

Evidence from a number of sources indicates 
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that the liver is an important organ for the 
destruction or detoxification of steroidal hor- 
mones. Estrogens exert a prolonged effect after 
damage to the liver (17), the anesthesia caused 


by large doses of steroid substances is pro- | 
longed after hepatectomy (18), and estrogens | 


are destroyed in vitro by liver brei and by cer- 
tain micro-organisms (19, 20, 21). On the other 
hand, studies on the distribution of estrogens 


between the blood and bile have led to the | 


concept that these hormones accumulate in the 
entero-hepatic system where they can be <e- 
stroyed in a leisurely fashion (22). 

The relationships between the gonads and 
the pituitary are now known in considerable 
detail. The follicle-stimulating hormone _in- 


duces growth of the ovarian follicle and stimu- | 


lates spermatogenesis (23). In neither sex does 
it cause secretion of the gonadal hormones. For 


the elaboration of estrogen in the female and | 
testosterone in the male, the luteinizing hor- | 


mone is essential (24). The control of the endo- 
crine activity of the ovary is still further com- 
plicated by the fact that a third gonadotropic 
element, luteotrophin, seems to be necessary 
for the secretion of progesterone by the formed 


corpus luteum (25). These hormonal factors / 


wax and wane during the reproductive cycle 
in a fashion which seems adequately compre- 
hensible except for the question of the stimulus 
which induces the release of luteinizing hor- 
mone antecedent to ovulation. It has been sug- 
gested that an increasing concentration of es- 
trogen causes the release of luteinizing hormone 
by a trigger mechanism (24) and also that the 
phenomenon is under the control of some nerv- 
ous influence (7); but neither of these explana- 
tions is entirely satisfactory (8). 


ADRENAL CORTEX 


Continued investigation of steroidal sub- 
stances isolated from the adrenal cortex has 
determined the structural formulae of some 
twenty-eight compounds (26). Not all of these 
substances have biological effects. Among 
them, however, are substances which have s- 
trogenic, androgenic, sodium-conserving or cir- 
bohydrate-regulating properties. It now is evi- 


dent that a number of compounds related to / 
progesterone and desoxycorticosterone cin} 
prevent the loss of sodium in the urine and re- " 
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pair the electrolytic disequilibrium subsequent 
to adrenalectomy and Addison’s disease (27). 
On the other hand, the disturbances in carbo- 
hydrate metabolism which occur after destruc- 
tion of the adrenal are not alleviated by these 


those containing an oxygen atom at the Cn 
position, is required for the restoration of the 
carbohydrate metabolism (26). The disturb- 
ance may be related to the conversion of pro- 
tein into carbohydrate (28). 

The adrenal glands are remarkably stimu- 
lated by exposure to cold or to noxious agents 
(2°). It isnot yet clear whether this stimulation 
results in the increased production of the salt- 
regulating or carbohydrate-regulating factor, 
or influences some other unknown function. 


THYROID 


['wo technical advances have led to great 
progress in the understanding of the metabo- 
lism of the thyroid hormone. The first of these 


ment for the study of the metabolism of iodine 
by the gland (30, 31, 32). The second concerns 
the discovery that certain sulfur-containing 
drugs cause a marked hyperplasia of the thy- 
roid gland (33, 34, 35). An analysis of the fac- 


| tors underlying this remarkable hyperplasia 


has shown that it is prevented by hypophysec- 
tomy or the administration of thyroid hormone 
and that it is associated with a fall in the basal 
metabolic rate. The BMR can, however, be re- 
stored to normal or supernormal values by the 
administration of the thyroid hormone con- 
currently with the antithyroid drug. These 
facts provide a demonstration that the anti- 
thyroid drugs act by inhibiting the formation 
of the thyroid hormone (33, 34), a concept 
which is further vindicated by the observation 
that the iodine content of the gland falls dur- 
ing treatment (36) and that the iodine uptake 
by the gland is also inhibited by the antithy- 
roid substances (37, 38). Furthermore, the ob- 
servations provide a method for the determina- 
tion of the rate of thyroid hormone secretion 
in the normal animal, since the normal rate 
may be taken as equivalent to the daily 
amount of thyroxin necessary to prevent the 
hyperplasia caused by the antithyroid drugs. 
Experiments designed along these lines have 
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shown that the rate of secretion is approxi- 
mately six times as great in rats maintained at 
freezing temperatures as in animals maintained 
at 35° C. (39), and that thyroidal activity is 
greater in the egg-producing breeds of chickens 
than in the larger breeds raised for meat pro- 
duction (40). 

Experiments involving an analysis of the up- 
take of iodine by the thyroid gland have shown 
that iodination of organic substances and the 
formation of thyroxin are both inhibited by the 
antithyroid drugs (41). These findings are in 
accord with the demonstration that neither po- 
tassium iodide (33, 34) nor diiodotyrosine (39) 
will substitute for thyroxin in inhibiting the ex- 
perimental hyperplasia. These facts suggest an 
enzymatic inhibition by the antithyroid drugs 
(39, 41) and it has been suggested that the cy- 
tochrome system (41) or a peroxidase system 
(42) is essential in the formation of thyroxin. 


PANCREAS 


The recent discovery that alloxan, when ad- 
ministered to animals, causes a severe and ir- 
reversible diabetes has considerable interest 
(43). Following administration of a single dose 
of the drug there is a severe hypoglycemia last- 
ing about 24 hours, followed by a permanent 
rise in the blood sugar. The hyperglycemia can 
be controlied by insulin. An investigation of 
the islands of Langerhans showed that there is 
an immediate necrosis of the 8 cells, which in 
severe cases causes their complete abolition 
(44). Presumably there is an immediate release 
of preformed insulin during the early necrosis 
which causes the intial hypoglycemia. After 
the store of insulin has been removed, a per- 
manent insulin deficiency results in a per- 
manent diabetes. The effect is of considerable 
theoretical interest, since alloxan is a naturally 
occurring product of protein metabolism. 
There may well be a connection between the 
alloxan diabetes and the similar destruction of 
the islands of Langerhans which is induced by 
prolonged treatment with anterior pituitary 
extracts (45), since the pituitary hormones are 
known to alter nitrogen retention and protein 
metabolism in the animal body. 


HISTOCHEMISTRY OF THE ENDOCRINE GLANDS 
A number of recent investigations have cen- 
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tered around the problem of the histological 
demonstration of various hormones or their 
secretory antecedents. The adrenal (46), testis 
(47), ovary (48) and placenta (49) have been 
investigated, utilizing several histochemical re- 
actions which indicate the presence of steroidal 
compounds. Thus, the localization of birefrin- 
gent substances, particularly after treating the 
sections with digitonin, has provided informa- 
tion because cholesterol and other steroids form 
spherocrystals and their crystalline digitonides 
are strongly birefringent (50). The phenyl- 
hydrazine reaction, before and after extraction 
of sections by organic solvents, has yielded 
further information because many of the bio- 
logically active hormones are keto-compounds. 
Similarly, the Libermann-Burchardt reagents, 
modified to permit their use in histological 
sections, produce a colored reaction with un- 
saturated steroidal substances. Lastly, the 
fluorescence of the steroids has also been em- 
ployed as a means of localizing steroidal com- 
pounds in mammalian tissues. 

The application of some or all these methods 
to the adrenal, testis, ovary and placenta has 
shown that substances giving positive reactions 
are localized in particular regions. In the ad- 
renal, a zone of activity occurs in the outer por- 
tion of the zona fasciculata (46). Positive reac- 
tions in the testis are obtained only in the inter- 
stitial cells (47). The theca interna (but not 
the granulosa), the corpus luteum and the in- 
terstitial tissue contain the reactive substances 
in the ovary (48). Lastly, positive reactions are 
associated with the lipoidal droplets in the 
syncytial layer of the placenta (49). 

The application of tests for reducing com- 
pounds to the adrenal medulla has shown that 
substances, the reactions of which are similar 
to those of adrenalin, are normally present in 
some cells but not in others (51). Moreover, 
stimulation of the adrenal by faradization of 
the splanchnic nerve led to an increase in the 
amount of reacting substances. This last ob- 
servation indicates that adrenalin is presum- 
ably synthesized on stimulation from some 
inactive precursor. 

Although conventional methods for the 
histochemical determination of iodine in the 
thyroid gland have failed or are theoretically 
unsound (52), two methods which have been 
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recently applied have provided interesting | 


leads for further investigation. Observations 
on the fluorescence of thyroidal colloid have 
shown that the fluorescence is preserved dy | 
protein precipitants, is diminished or abolished | 
by reagents in which thyroglobulin is soluble, 
and is abolished by experimental procedures 


hte nese 


— 


estan ses 


which deplete the iodine content of the thyroid | 


(42). Another method by which the iodine 
content of the colloid is revealed is the ab- 
sorption of soft x-rays by the colloid in tissue 


sections. The colloid becomes transparent to 
the rays after removal of the iodine from the | 


sections by treatment with acid sodium nitrite 
(53). 


MECHANISM OF ACTION OF HORMONES 


As a final comment on the progress of endo- | 
crinology during the past five years, it should | 
be pointed out that very little is known of the | 


mechanism by which endocrine substances ex- 


ert their effects. The usual endocrine pro- | 
cedures, consisting of the production of mor- 


phological or metabolic effects after experi- 
mental alteration of the endocrine activities, 
do not lend themselves to analysis of the means 
by which the ultimate effects are produced. 
Consequently, it would appear that clues as 
to the mode of action of the hormones must 
come from other kinds of experiments. The re- 
cent demonstration that natural and synthetic 
estrogens have in common the property of al- 
tering the characteristic reactions of mono- 
molecular protein films (54) provides an inter- 
esting lead for future speculation and research. 
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BOOK REVIEW clinic, has seen well below the surface and has 
_ ae thoughtfully codified what he has learned. 
GREENBLATT, ROBERT B. The text for the most part flows easily and 


Office Endocrinology, Second Edition. Charles gains a touch of spritliness by occasional pat 
C Thomas, Springfield and Baltimore, 1944, citations from classical lore. One interesting cita- 
pp. 243. tion is from the author himself—an editorial that 
was lifted verbatim from this Journal to afford a 
chapter for the book. An occasional lapse from 
elegance of diction is noted—for example, 
“chronic dosage’? and “women may be alle- 
viated.” The punctuation is at times somewhat 
impressionistic, also. The format is pleasing and 
the illustrations are clear and well selected. 

In a book in which the empirical element bulks 
so large, scope for disagreement upon the part of 
other specialists necessarily exists but for what it 
frankly is, a digest of one man’s experience, it 
offers much that is to be commended. So useful 
shoulder at his specialist colleagues and includea * book will no doubt progress to further editions. 


passing bit of technical discourse that would be —RGH. 
difficult of comprehension to the readers to whom ADRENALS 


the book is primarily addressed. : 
The first section of the book deals with “female BERNHARD, W. G., AND A. C. JORDAN 


This book is refreshingly different from the 
common run of volumes on clinical endocrinol- 
ogy. It comprises a compilation of graduate- 
grade lectures on topics frankly selected as most 
meaningful for the busy practitioner. The book 
makes no pretense to exhaustiveness and point- 
edly refrains from heavy discourse on the pros 
and cons of undetermined issues. On the other 
hand it attempts to deal with as many as possible 
of the endocrine questions that arise in the every- 
day practice of clinical medicine. However, the 
author does now and again glance back over his 


endocrinology’”’—chief disorders, diagnosis, and Bilateral adrenal hemorrhage (Waterhouse- 
treatment—with special attention to clinical Friedrichsen syndrome) associated with men- 
procedures, preparations and dosages. The au- ingococcal septicemia. J. Lab. & Clin. Med., 29: 
thor is not squeamish about using trade names on 357. 1944. 


occasion. The exposition of his favorable experi- 
ences with androgen therapy in women is espe- 
cially interesting. A second section on “hormonol- 
ogy” discusses in more systematic fashion the 
various hormone preparations and synthetics 
that are currently available. In a final brief sec- 
tion on “male endocrinology” a few of the most 
common endocrine disturbances are discussed. 
Ree —— chapters end with well selected Canttt, G. F. 

»ibliographies. 

Had the word not come to be so distressingly The hormonal tumors of the adrenal gland. 
equated with “superficial” the book could best be Pennsylvania Med. J., 47: 655, 1944. 
characterized as “practical.”’ It is, however, the This is a valuable discourse on the subject, 
sophisticated product of a man who, through with 9 illustrative case histories. The author’s 
eager experience in both the laboratory and the summary with respect to cortical hormonal tu- 
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Of 182 cases of meningococcal septicemia ob- 
served by the authors, six were fatal. All of the 
six were autopsied and four proved to have the 
Waterhouse-Friderichsen syndrome. From each 
of two, the meningococcus was isolated, while no 
organism was obtained from blood or spinal-fluid 
culture in either of the others.—T.H.McG. 
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mors is as follows: 1. The hormonal syndromes 
may be due to an excess of androgens or estrogens 
or other metabolic hormones of the cortex. 2. The 
syndromes are determined by the type and 
amount of hormone or hormones produced and 
by the age and sex of the patient. 3. The status of 
the adrenals may be adequately determined by 
air insufflation x-ray films. 4. Removal of the tu- 
mor, if adenoma, will cure the syndrome, but often 
fixed changes will persist. If the tumor is car- 
cinomatous, its removal may temporarily im- 
prove the patient. 5. Acute adrenal deficiency oc- 
curs usually in those with symptoms of Cushing’s 
syndrome, and the treatment is that of acute 
deficiency in Addison’s disease. The author’s 
summarizing comments on medullary hormonal] 
tumors are as follows: 1. The hormonal syn- 
dromes are due to an excess of epinephrine. 2. 
The cases vary only in degree with the amount of 
the hormone produced. 3. The diagnosis is made 
upon: (a) a typical syndrome and response; (b) 
on demonstration of a pressor substance; and (c) 
on the presence of a tumor by air insufflation 
x-ray films. 4. The danger period is during the 
operation, although at times acute adrenal defi- 
ciency may develop from the removal of cortical 
tissue. 5. If patients survive the operative period, 
the prognosis is good, because most of the tumors 
are benign.—I.B. 


CLEGHORN, R. A., A. P. W. CLARKE AND W. F. 
GREENWOOD. 
Activity of desoxycorticosterone acetate in 
propylene glycol by oral and intravenous 
routes in adrenalectomized dogs, and its effect 


on the cardiac arhythmia of adrenal insuffi- 
ciency. Endocrinol., 32: 170. 1943. 


Desoxycorticosterone acetate dissolved in pro- 
pylene glycol, administered orally, did not ef- 
fectively maintain adrenalectomized dogs. Evi- 
dence that some absorption of the active material 
took place is suggested by the failure of severe 
adrenal insufficiency to develop before the end of 
10 days’ treatment. Desoxycorticosterone ace- 
tate administered to 3 dogs in severe adrenal 
insufficiency restored two. In these 2, the intra- 
venous administration of desoxycorticosterone 
acetate in propylene glycol was followed by res- 
toration of normal cardiac rhythm and by im- 
provement in the general condition of the animals 
within about 3 hours. The opinion formerly ad- 
vanced that desoxycorticosterone acetate lacks 
some factor necessary for cardiac metabolism is 
not substantiated by these later experiments.— 
Author’s Summary. 
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FRAENKEL-ConrAT, H., M. E. Simpson, ANI) 
H. M. Evans 


Influence of adrenalectomy and of adreno- 
cortical steroids on liver arginase. J. Bioi/. 
Chem., 147: 99. 1943. 


Adrenalectomy caused a conspicuous decrease 
in the arginase activity of rats’ livers, exceeding 
that following hypophysectomy. Administration 
of corticosterone, 11-dehydrocorticosterone, an«| 
11-dehydro-17-hydroxycorticosterone produced 
increases in liver arginase in normal, hypophys- 
ectomized, and adrenalectomized rats. Desoxy- 
costerone at similar dose levels had no effect or 
slightly decreased the activity of liver arginase. 
No significant effects were produced by sex 
hormones in similar doses. The possibility exists 
that the effect of the adrenal cortical hormones 
on certain enzyme systems may be basically 
responsible for the role of this gland in carbohy- 
drate and protein metabolism.—C.W.H. 


HorrMan, M. M., V. E. Kazmin Anp J. S. L. 
BROWNE. 


The excretion of pregnandiol following the 
administration of desoxycorticosterone acetate 
to rabbits. J. Biol. Chem., 147: 259. 1943. 


Desoxycorticosterone acetate dissolved in oil 
was injected subcutaneously in amounts ranging 
from 225 to 930 mgms. over a period of 1 to 10 
days to each of eight adult rabbits. The urine 
collected during the injection period and for the 
succeeding 3 days was extracted daily with bu- 
tanol. In each instance sodium pregnandiol glu- 
curonide was identified in the combined butanol 
extracts. From 5.6 to 14.6 per cent of the injected 
desoxycorticosterone was excreted as pregnan- 
diol, an extent of interconversion of the same order 
as that of the conversion of progesterone to 
pregnandiol in the rabbit. It is suggested that 
pregnandiol of adrenal origin may arise from 
desoxycorticosterone as well as from progester- 
one.—C..W iz. 


RALEIGH, G. W., AND H. F. PHILIPBoRN, JR. 


Addison’s disease with partial absence of 
adrenal cortex and gynecomastia. Arch. Path., 
37: 213. 1944. 


A case report describes the course of Addison’s 
disease in a 36-year-old male in whon unilateral 
gynecomastia had developed after 2 years of 
maintenance therapy with salt and desoxycor- 
ticosterone acetate. The man died at the age of 40) 
in Addisonian crisis precipitated by atypical 
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pneumonia, the etiologic agent of which was 
unknown. Necropsy revealed almost complete 


- absence of the adrenal cortex and hyperplasia of 


the right breast.—R.C. 


REMINGTON, J. W. 


Kffect of adrenal cortical extract and certain 
steroid hormones on the response of adrena- 
lectomized rats to intraperitoneal injections 
of an isotonic glucose solution. Endocrinol., 
32: 129. 1943. 


The ability of desoxycorticosterone acetate to 


| protect the adrenalectomized rat against the 


fatal collapse which follows an intraperitoneal in- 
jection of an isotonic glucose solution has been 
compared with that of whole adrenal cortical 
exiract and the sex hormones progesterone, tes- 
tosterone and estradiol. The decreased ability of 
the adrenalectomized rat to transfer water and 
electrolyte from the interstitial spaces into the 
peritoneal cavity, via the blood stream, could not 
be corrected to that of the intact rat by any ther- 
apy used. Likewise the initial hemoconcentration 
in the period of rapid water transfer to the peri- 
toneal cavity could not be reduced to that char- 
acteristic of the intact rat. In its ability to allow 
a later hemodilution, to restore urine flow, and to 
prevent the symptoms of fatal collapse, desoxy- 
corticosterone acetate proved about 9 times 
weaker than cortical extract. As judged by the 
criteria employed in this experiment, there was 
no evidence that the action of desoxycorticoster- 
one acetate was qualitatively different from that 
of cortical extract.—A uthor’s Summary. 
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GitLow, S., AND D. M. KuRSCHNER 


Estroben, diabetes and the menopause. Arch. 
Int. Med., 72: 250. 1943. 


Experience with diethylstilbestrol given by 
mouth was limited because of the recent intro- 
duction of this substance, but if one judges from 
the scanty available data its effect on hyper- 
glycemia does not parallel its effect on meno- 
pausal symptoms. 

This work with a limited number of subjects 
rather indicates that the proper patients for this 
treatment are those in whom diabetes develops 
at about the same time as the menopause, or 
those with aggravation of diabetes at this period. 
Careful work at various clinics will clarify this 
question.—Courtesy Diabetes Abstracts. 
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LAvuBER, F. U., AND M. R. MATTICE 


Microdetermination of blood glucose. J. Lab. 
& Clin. Med., 29: 113. 1944. 


This micromethod for the determination of 
glucose in small amounts of blood (0.1 cc.) was 
evolved as a “combination of parts of well-known 
procedures’ to meet the requirements of the 
authors for accuracy and simplicity in the hand- 
ling of quantities of blood as small as 0.1 cc. 
Protein is removed by Somogyi’s technique, us- 
ing an alkaline zinc solution. The copper-reduc- 
ing substance in the filtrate was estimated by the 
photoelectric colorimeter after the development 
of the Folin-Wu blue color. The accuracy of the 
method has been checked by duplicate deter- 
minations in capillary and venous blood samples, 
by simultaneous fermentation experiments, and 
by the macromethods from which derived. De- 
viations not exceeding values from minus 1 to 
plus 3 mgm. per cent have been observed as a 
result of these comparisons.—7.H.McG. 


Lyon, R. A. 


Relief of essential dysmenorrhea with ethiny! 
estradiol. Surg. Gyn. & Obst. 77: 657. 1943. 


Accepting basal body temperature as an indi- 
cator of ovulatory menstrual cycles, and associa- 
tion of dysmenorrhea with only ovulatory cycles, 
138 dysmenorrheic cycles were followed. Of these, 
44 cycles were treated for 21 to 24 days, by the 
oral administration of 0.05 mgm. of ethinyl es- 
tradiol. Inhibition of ovulation, as indicated by 
basal body temperature, was associated with 
freedom from dysmenorrhea. After treatment of 
1 or 2 cycles, the treatment was omitted. The 
succeeding cycle gave evidence of ovulation and 
the cramps recurred. There was no evidence of 
toxicity. The procedure is presented as a con- 
tribution to the understanding of the mecha- 
nism of dysmenorrhea and not advocated as a 
routine treatment.—J.P.P. 


Pascukis, K. E., AnD A. H. PRICE 


The chloride excretion test (Cutler-Wilder- 
Power test) in asthenia. J. Clin. Invest., 23: 
29. 1944. 


Fifty patients were subjected to oral glucose- 
tolerance tests and to the chloride excretion pro- 
cedure of Cutler, Power, and Wilder. These were 
divided into 2 groups entirely on the basis of the 
subjective symptom of asthenia, of which 27 
complained. Of these 27, 11 showed a Cl con- 
centration during the 4-hour period of the third 
day of more than 125 mgm. per cent (the upper 
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limit of normal set by the original workers), and 
3 a concentration exceeding 225 mgm. per cent; 
while in the 23 patients “‘not definitely complain- 
ing of asthenia, but resembling the asthenia cases 
in some respects, only three had a concentration 
of more than 125 mgm. per cent.” Nine of the 
17 patients showing a flat glucose-tolerance curve 
belonged to the asthenic group. Low blood pres- 
sure (systolic pressure below 120 mm. Hg) was 
found in 21 patients, of whom 15 were in the 
asthenic group. However, only 6 patients had a 
systolic pressure below 100 and a diastolic pres- 
sure below 60. One of 2 patients presenting an 
orthostatic hypotension was in the asthenic 
group. A wide variation in chloride-retaining 
power was noted in patients who were subjected 
to the Cutler-Wilder-Power procedure on 2 or 
more occasions. This sharply contrasted with the 
relatively constant results obtained in 5 healthy 
controls. A diagnosis of psychoneurosis was 
made in 38 of the 50 subjects. The authors con- 
cluded that patients suffering from asthenia may 
temporarily show signs of exhaustion and ad- 
renal cortex insufficiency. They did not wish, 
however, to look upon the temporarily noted dis- 
turbance as indicative of Addison’s disease.— 


T.H.McG. 


SELYE, H. 
Role of bile in absorption of steroids. Endo- 
crinol., 32: 279. 1943. 


Experiments in the female rat indicate that 
bile plays no important role in the absorption 
from the intestinal tract of steroid hormones, 
Following oral administration of desoxycorti- 
costerone acetate, progesterone and testosterone 
a high concentration of these hormones is achieved 
in the blood so that general anesthesia ensues. 
This effect is not influenced by complete transec- 
tion of the common bile duct.—Author’s Sum- 


mary. 


SeLye, H., O SyLvestTer, C. E. HALL Aanp 
C. P. LEBLOND 


Hormonal production of arthritis. J.A.M.A. 
124: 201. 1944. 


The author reports further experiments on the 
previously described rheumatic fever-like syn- 
drome produced in rats by intoxication with 
desoxycorticosterone acetate. The animals are 
sensitized to the action of DOCA by a high salt 
intake and the ablation of one kidney. Such ani- 
mals usually develop periarteritis nodosa, neph- 
rosclerosis and lesions in the heart and blood 
vessels resembling those of rheumatic fever in 
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humans. Joint changes, however, are only infre- 
quently encountered. If, in addition to one kid- 
ney, either the thyroid or the adrenals are re- 
moved or if the animals are exposed to cold. a 
high incidence of acute and chronic arthritis is 
obtained. Photomicrographs of the lesions are 
shown. The suggestion is made that rheumatic 
and hypertensive disease in man may be due to 
overproduction of adrenal cortical hormones in 
the “alarm reaction” which follows exposure to 
damaging agents. Thyroid and adrenal defi- 
ciency may favor localization of the injury to 
the joints by their effect on thermoregulation. 
There follows a brief review of the literature on 
the occurrence of arthritis in human endocrin- 
opathies.—A.P.F. 


SEVRINGHAUS, ELMER L. 


Diagnostic and therapeutic problems of obes- 
ity. J. Mich. M. Soc., 42: 530. 1943. 


Obesity is always caused by disproportion be- 
tween the intake and the expenditure of calories. 
Increased intake may be voluntary and conscious 
or not recognized because of several features. 
Sometimes there is excessive hunger due to hy- 
poglycemia, habitual overfilling of the stomach, 
addiction to concentrated foods, or social pres- 


sures for eating. Decreased expenditure of calo- 


hypothyroidism, psychological or economic handi- 
caps at activity. There are certainly constitutional 
and genetic types of obesity. It seems impossible 
to make any direct correlation with endocrine 
factors in the direct etiology, however. 

Reducing is a very simple matter, the details 
of which are to be found in most of the books on 
diet therapy. The 1,200-calorie menu outlined 
has about 125 grams of carbohydrates per day. 
The 930-calorie menu has about 90 grams of car- 
bohydrates per day. Both of these are prescribed 
in terms of simple household portions.—Courtesy 
Diabetes Abstracts. 


Succs, W. D. 
Sterility in the female. South M. J. 36: 616. 
1943, 


This paper is an analysis of the case histories 
of 116 barren patients. A standard plan of inves- 
tigation of both partners was followed. This in- 
cluded a simple examination of the sperm, deter- 
mination of the patency of the Fallopian tubes, 
and basal metabolism studies. Endocrine therapy 
was guided by endometrial biopsy. The basal 
metabolic rates of 82% of the females was below 
0. Treatment included endocrine therapy, sus- 
pension of uterus, salpingoplasy, myomectomy, 
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oophorocystectomy, dilatation and curettage, 
use of the stem pessary, irradiation of pituitary 
and ovaries, artificial insemination with the hus- 
band’s sperm, thyroid extract, wheat germ oil, 
and multiple vitamins. Thirty-seven pregnancies 
ensued, with the production of 37 living infants. 
There were no abortions or fetal abnormalities.— 
H.A.W. 


URANGA, G. 


The syndrome of estrogenic insufficiency and 
its treatment with blood transfusions and short 
waves. Rev. Cubana obstetricia ginecol. 6: 5. 
1944. 


With the purpose of supplying the total hor- 
mones in circulation transfusion is performed, 
women of absolutely regular cycle serving as 
donors. Blood (300 cc.) is taken during the first 
half of the cycle, mixed with 25 cc. of 10% so- 
dium citrate solution and injected intravenously 
into the patient who should be in the same stage 
of the cycle, provided a noticeable cycle exists. 
During the second half of the cycle the patient 
receives in addition 5 to 10 mg. of Proluton. The 
treatment is supported by short wave treatment 
of the pelvis and high vitamin and iron medica- 
tion, and prolonged until response is obtained. 
The various conditions treated comprise: pri- 
mary and secondary infantilism, dysmenorrhea 
leucorrhea, dysparaunia, natural and artificial 
menopause. The various symptoms are enu- 
merated and complete subsidence is claimed in a 
large number of cases.—A.E.M. 


WAGNER, RICHARD 


Endocrine and pseudoendocrine problems in 
childhood. New England J. Med., 229: 20: 737. 
1943. 


Many anomalies and disturbances of growth 
and development and certain cases of retarded 
sexual development, of an abnormal accumula- 
tion and distribution of fat, of dwarfism and even 
of mental retardation are often mistakenly 
grouped as the expression of an endocrine imbal- 
ance. There are three large groups of diseases and 
anomalies that have certain features in common 
but that differ from each other by their etiology 
as well as by the dominance of certain character- 
istics. These characteristics determine the condi- 
tions in question and classify it under the heading 
of one of three groups: Group 1. True endocrine 
disorders caused by a pathologic process or anom- 
aly of an endocrine gland; Group 2. Accentua- 
tions of physiologic phases of development, which 
sometimes imitate true endocrinopathies. Consti- 
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tutional and familial factors are frequently 
involved. Transitory states, such as transitory 
infantilism, certain forms of obesity and dis- 
harmonic development, are included; Group 3. 
Congenital anomalies and multiple deviations, 
retardation of development, somatic as well as 
mental, sometimes mistaken for endocrinopathies 
and showing some of their essential features. Not 
infrequently they overlap. This group should 
properly be called genopathies rather than endo- 
crinopathies. Several case histories are presented 
to demonstrate how complex are the endocrine 
problems in childhood. Group 1 is illustrated 
by two examples, one of congenital cretinism 
and another of pituitary dwarfism. Group 2 
is illustrated by such examples as _pseudo- 
Frolich syndrome, cases of retarded sexual devel- 
opment and also an example of disharmonic sex- 
ual development. The author concludes one 
should beware of becoming a victim of self-decep- 
tion as a result of applying treatments that are 
not exact scientific achievements. The sig- 
nificance of many laboratory tests, such as the 
glucose-tolerance test and determination of the 
basal metabolic rate, is often overemphasized. 
Clinical evaluation, including body measure- 
ments, is still the most important part of the 
study in any given case. The fact that the term 
“endocrine imbalance” is used loosely and fre- 
quently is an indication that the problem is not 
clearly understood.—R.B.G. 
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BARNES, JOSEPHINE 


Dienoestrol for menopausal symptoms. Brit. 
Med. J., 1: 79 (Jan. 15) 1944, 


A total of 13 patients received treatment with 
Dienoestrol for menopausal flushing or senile 
vaginitis. One-tenth mg. was administered by 
mouth twice daily for one or more periods of 4 
weeks. The results of treatment were considered 
good in all except a few cases. None of the pa- 
tients experienced nausea or vomiting. The re- 
sults obtained in this small group indicate that 
Dienoesterol is a safe and nontoxic estrogen. 
Although in a few patients better results were ob- 
tained with stilbestro], nevertheless it has been 
shown that this compound when given by mouth 
is a potent estrogenic substance and inhibition of 
lactation could be obtained with one-tenth of the 
dosage required in the cases of stilbestrol and 
hexestrol. The chemical formula of Dienoestrol 
shows that it belongs to the hydroxyphenyl- 
hexadiene group.—R.B.G. 
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BISKIND, M. S., AND G. R. BISKIND 


Inactivation of testosterone propionate in the 
liver during vitamin B complex deficiency. Al- 
teration of the estrogen-androgen equilibrium. 
Endocrinol, 32:97. 1943. 


Vitamin B-complex deficiency does not sig- 
nificantly impair the inactivation of testosterone 
propionate in the liver of the male rat. This is in 
contrast to the results previously obtained with 
estrogens, the inactivation of which is strikingly 
impaired in vitamin B deficiency. Together with 
an absolute rise in the level of body estrogen 
which thus results, a serious alteration must oc- 
cur in the estrogen-androgen equilibrium. Possi- 
ble clinical consequences of these disturbances 
are discussed.—A uthor’s Summary. 


BowLeER, JOHN P. AND Scott F. PEDLEY 


Androgen control in carcinoma of the prostate. 
New England J. Med. 230: 17: 501. 1944. 


This paper presents a brief report of the earlier 
results of castration in 22 cases of carcinoma of 
the prostate seen in 1942. In every case of this 
series a surgical castration was done—at times in 
conjunction with radiation and administration of 
estrogen in cases in a hopelessly advanced stage. 
All cases in the series were those of adenocar- 
cinoma of the prostate gland, proved either by 
demonstrable metastatic bone lesions by by path- 
ological examination of removed tissue. Bone 
metastasis was demonstrable by x-ray examina- 
tion in 10 cases, but in only 6 of these was pain 
given as a symptom. The serum acid phosphatase 
level was significantly elevated in 14 cases. One 
of the highest of these levels occurred in a 64- 
year-old patient. The case history follows. 

When first seen he was completely disabled, 
and was admitted by ambulance, with extensive 
local and bony involvement and enlarged left 
supraclavicular nodes that were positive on 
biopsy. This was one of the most extreme cases 
encountered. All possible means of therapy were 
used. A transurethral resection was done because 
of marked obstruction, deep x-ray therapy was 
indicated, stilbestrol was given, and an orchi- 
dectomy was done. The preoperative x-ray film 
showed extensive osteoblastic metastases through- 
out the pelvis. Films taken three months after 
the orchidectomy showed extreme sclerosing of 
these areas, which was particularly obvious in the 
right ilium. By that time there was a 75 per cent 
recession in the supraclavicular nodes, and the 
general clinical result was dramatic. This im- 
provement continued for seven months and the 
patient returned to overseeing his farm. At the 
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end of eight months of normal health, extensio1 


‘and pain recurred, and a rapid progression to ; 


general carcinomatosis followed. This late failure: 
was in contradiction to what was to be expecte|! 
from the initial clinical picture. 

In general the authors were impressed with: 
the promptness and completeness of sympto- 
matic relief in these cases. The relief and comfort 
of 4 different cases of remission following x-ray 
therapy have also been striking. Furthermore, 
many carcinomas of the prostate are low-grade 
and many patients with such tumors live to a 
great age. It is much too early to observe the 
effectiveness of castration and the administra- 
tion of estrogens along with the use of radiation 
therapy. 


Brown, R. L. 


Sperm fluctuations in health and disease. 
South. M. J. 36: 619. 1943. 


This paper reports the results of 4000 deter- 
minations on 447 ejaculates from 44 donors. 
Weekly ejaculates from one subject were studied 
for 2 years. Common febrile states were found to 
decrease the resistance of spermatazoa to sper- 
micides as well as to normal ageing processes. UI- 
cerous membranous stomatitis in this subject 
caused a transient aspermia, followed by devi- 
talized and morphlogically abnormal sperma- 
tozoa. Sexual excess decreased the volume of 
semen and number of spermatozoa, although 
spermicidal and ageing times remained at a fer- 
tilizing level —H.A.W. 


CROSSEN, R. J., AND L. LoeB 


Effect of long-continued administration of an 
estrogen on the sex organs of mice which have 
passed the reproduction period. Arch. Path., 
37: 202. 1944. 


Female mice of the CBA and C;; strains, 16-24 
months old, were subjected to weekly injections 
of 100 and 200 rat units of estradiol benzoate for 
periods of 2.5 to 7.75 months. The 25 control 
mice and those of CBA stain ranged in age from 
15-31 months. The various types of growth proc- 
esses observed in the mammary gland, vagina, 
cervix and uterus were classified as a) intensified 
normal, 5) abnormal growth processes, c) precan- 
cerous and d) cancerous changes. Chronic me- 
chanical stimuli and long standing inflammatory 
changes due to infection may have helped to in- 
tensify these changes. Regeneration after acute 
processes had no effect on growths. The growth 
of tissues responsive to estrogen may be inhibited 
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or modified during the course of administration 
by factors which develop. Cancerous changes 
were observed in 4 of 13 mice; precancerous 
changes in 3, These changes were more pro- 
nounced in rats receiving 200 R.U. of estradiol ben- 
zoate than in those receiving 100 R.u. The patho- 
logic changes in the ovaries, uteri, mammary 


glands and vaginae are given.—R.C. 


EVERETT, J. W. 
Further studies on the relationship of pro- 
vesterone to ovulation and luteinization in the 


persistent-estrous rat. Endocrinol., 32: 285. 
1943. 


Persistent estrus in the DA strain of rats was 
interrupted at will by a single injection of 0.5 to 
1 mg. of progesterone, usually causing atresia of 


| the large follicles and the appearance of a dies- 
 trous smear, lasting 2 or 3 days as new follicles 
| were growing. A second injection was given on 


specific days of this diestrus or of the following 


" estrous period. The effectiveness of such treat- 


ment in producing corpus luteum formation was 
slight in early diestrus, rose toa maximum on the 
ist day of estrus (stages I or II) and then de- 


) clined gradually toa negligible value when estrus 


had persisted longer than 8 days. The evidence 
tends to support the work of others which has 
indicated that, in the normal animal, progester- 


' one begins to be secreted in the preovulatory 
_ phase of the estrous cycle. The repair of inter- 


stitial cells in the ovary which accompanied suc- 
cessful corpus luteum formation indicates that 
progesterone at certain times may cause a (mo- 
mentary?) release of pituitary luteinizing hor- 
mone, at least in this one species and under these 
special conditions.—A uthor’s Summary. 


ForBEs, T. R. 


Additional data on the relative absorption rates 
of subcutaneous pellets of various crystalline 
compounds in the rat. Endocrinol., 32: 282. 
1943. 


Uniformly prepared pellets, subcutaneously 
implanted in 99 adult rats, required the following 
periods for 90 per cent absorption: hexestrol pel- 
lets, 54 days; diethylstilbestrol dipropionate, 140 
days; diethylstilbestrol methyl ether, 145 days; 
diethylstilbestrol methyl ether acetate, 220 days; 
testosterone dipropionate, 272 days. Similarly 
prepared pellets of anhydrohydroxy-progesterone 
were less than 30 per cent absorbed in 300 days. 
—Author’s Summary. 
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FRIEDMANN, ERNST 


Prostigmin in the treatment of delayed period. 
Brit. Med. J., 1: 11 (Jan. 1) 1944. 


In 94.5 per cent of the cases treated for a de- 
layed period which was not due to pregnancy, a 
menstrual flow was obtained. The psychological 
factor was ruled out by the injection of sterile 
water in ten cases without a subsequent men- 
strual flow. Prostigmin was found to be safe and 
there was no tendency of the drug to interfere 
with the course of pregnancy. The technique em- 
ployed for the administration of prostigmin was 1 
mgm. on three successive days, the treatment be- 
ing discontinued if, after the first or second in- 
jection, a menstrual flow followed. Usually the 
interval between the last injection and the onset 
of menstruation was 72 hours. The author rec- 
ommends that the treatment be reserved for pa- 
tients with previous irregular or slightly irregular 
menstrual cycle.—R.B.G. 


GARDNER, W. U. 


Influence of sex and sex hormones on the 
breaking strength of bones of mice. Endocrinol. 
32: 149. 1943. 


The ‘breaking strength’ of the femurs of 241 
mice which had received estrogens (estradiol 
benzoate, estradiol dipropionate, stilbestrol or 
estrone) or estradiol benzoate plus testosterone 
propionate was determined under uniforn condi- 
tions. The breaking strength of the femurs of 162 
untreated mice of the same stocks was also deter- 
mined. The femurs of untreated mice declined in 
strength as the mice advanced in age. The bones 
of the females were stronger than those of the 
males. The most radic-opaque femurs in general 
showed the greatest resistance to fracture. The 
breaking strength of the femurs was much 
greater in the estrogen-treated mice than in the 
controls of the same age groups. Estrogen-treated 
male mice had stronger femurs than females 
similarly treated. The bones of the old estrogen- 
treated mice were relatively stronger than those 
of the younger estrogen-treated mice when com- 
pared to controls of the corresponding age 
groups. The simultaneous injection of testoster- 
one propionate and estrogen prevented the in- 
creased strength observed in mice given estrogens 
alone. The bones of female mice given testos- 
terone propionate were much weaker than the 
bones of untreated controls of the same age 
groups. The presence of the ovaries and testes or 
the injected estrogenic and androgenic hormones 
influenced the strength of the bones of mice.— 
Author’s Summary. 
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Kaunitz, H., A. M. PAPPENHEIMER AND C. 


SCHOGOLEFF. 


Protracted effect of a single dose of di a-to- 
copheral acetate upon the testis of rats on 
vitamin E-deficient diet. Am. J. Path., 20: 
247. 1944. 


dl-a-Tocopherol delayed the onset of postpu- 
bertal testicular degeneration in offspring of 
vitamin-depleted mothers. Administration on the 
15th day of life afforded a greater protection than 
when given on the 6th to 8th days or on the 29th 
to 30th day of life-—R.C. 


LANDAUER, W., AND B. ZONDEK 


Observations on structure of bone in estrogen- 
treated cocks and drakes. Am. J. Path., 20: 
179, 1944. 


Estradiol benzoate was administered to a va- 
riety of cocks and drakes of various ages. Hyper- 
ossification resulted in all cases, but to varying 
degrees, the younger cocks responding more 
readily and to a greater degree than the sexually 
mature cocks. Skeletal age and the presence or 
absence of cartilage were not factors which di- 
rectly influenced or regulated the occurrence of 
hyperossification. The degree of hyperossification 
also varied with the specific bone. The earliest 
changes were an increased vascularization of the 
shaft of the long bones, accompanied by a re- 
moval of the bone salts, followed by a disappear- 
ance of fat from the marrow cavity, increased 
multiplication of the marrow cells and vasodila- 
tion in the marrow. After large doses of estrogen 
the marrow underwent fibrous degeneration with 
focal necrosis, production of hyalin within and 
outside the blood vessels and eventually the for- 
mation of new endosteal bone. Thickening of the 
walls of small vessels occurred at the same time. 
The pattern of response in the various long bones 
corresponded closely to the known differentials 
of growth activity and blood supply.—R.C. 


LEVINE, SAMUEL A., AND WILLIAM B. LIKOFF. 


The therapeutic value of testosterone propio- 
nate in angina pectoris. New England J. Med., 
229: 21: 771. 1943. 


Testosterone propionate in doses of 25 mg. 
three times a week was given to 18 patients with 
typical angina pectoris for four weeks, and to 1 
patient for seven weeks. In all but 2 cases the 
patients received no other medication and con- 
tinued the daily routine to which they had been 
accustomed. Of the 19 patients, 9 were hyper- 
tensive and 1 had rheumatic aortic stenosis and 
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insufficiency. Five had had a previous coronary 
occlusion. Results were judged by the amount of 
physical activity necessary to produce an attack 
of angina, and the number of nitroglycerin tab- 
lets used daily. The degree of improvement was 
classified as marked, moderate and questionable. 
Five were markedly improved at the conclusion 
of the treatment. Two, however, reverted to 
their former clinical state within six to eight 
weeks, 1 obtained no relief from a second series of 
injections after fifteen months of comparative 
comfort, and 1 has been followed for only one 
month. One patient was moderately improved, 2 
questionably improved, and the remaining 11 
obtained no benefit. No change in the blood pres- 
sure or electrocardiogram and no toxic effects 
were noted. Realizing the clinical course of an- 
gina pectoris may vary a great deal spontaneous- 
ly, they are unable to conclude that testosterone 


propionate has any beneficial effect in this dis- | 


ease.—R.B.G. 


Macnzt, D. I. 
Further historical and experimental studies on 
menstrual toxin, Am. J. Med. Sci., 206: 281. 
1943. 
In 1923 the author published the first scientifi- 


cally controlled experimental data on menstrual 
toxin. In the present paper the author reviews 


the literature appearing on this subject during the | 


past 10 years (147 references) and supplements 
this with further experiments of his own. 
He concludes: 1) Experimental data demonstrate 
in the blood and secretions of menstruating 
women the presence of a toxic substance or 
menotoxin, which is poisonous for plants and ani- 
mals. 2) This experimental biologic demonstra- 
tion explains in large measure the numerous em- 
pirical observations on “‘menstrual poison”’ in the 
folklore of many countries. 3) In the light of 


between menstruation and various manifesta- 
tions of disease. 4) Menotoxin has been found to 
be closely related pharmacologically to the phe- 
nanthrene derivatives, cholesterol and oxycho- 
lesterol; and, while it is a separate toxic entity, 
it is probably closely allied to the female sex 
hormones, which are also known to be natural 
products of phenanthrene and related in their 
structure to the sterols.—-E.C.R.,Jr. 


Morrione, T. G. 

















Effect of estrogens on the testis in hepatic in- 
sufficiency. Arch. Path., 37: 39. 1944. 


In 26 cases of Laennec’s cirrhosis the most con- 
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stant finding in the testis was atrophy of the 
germinal epithelium and decrease in tabule size. 
On the basis of evidence that estrogen excess is a 
likely causative factor in testicular atrophy and 
gynecomastia of patients with cirrhosis of the 
liver, rats were treated with carbon tetrachloride 
to produce liver damage and _ subsequently 
treated with estrogens. The testis was ususually 
susceptible to estrogen as the result of the failure 
of the liver to inactivate, rather than of the bili- 
ary apparatus to excrete, the injected estrogens. 
No evidence was found that chronic alcoholism 
in man is associated with testicular degeneration 


unless it is concurrent with severe liver damage. 


—RC. 


Nesbit, R. M., AND R. H. CUMMINGS 


Prostatic carcinoma treated by orchidectomy. 
J.A.M.A, 124: 80. 1944. 


Seventy-five cases of prostatic carcinoma 
treated by orchidectomy have been followed for 
21 months or more after the operation. The same 
group was analyzed 15 months earlier in a pre- 
liminary report at which time five had died. 
Twenty more are now dead and twenty-one more 
have suffered recurrences. Thus although sixty- 
five of the seventy-five were improved for a 
time, the improvement appears always to be 
temporary. The cases are divided into two 
groups, those in whom the disease was early and 
those in whom it was advanced, at the time of 
operation, and have been compared with 1000 
similar, untreated cases. The course and prog- 


' nosis of the early cases has not been much af- 
| fected but the course of the late cases was very 


much improved. From this the authors argue 
that the maximum benefit from endocrine ther- 
apy is obtained if it is withheld until the disease 
becomes severe.—A .P.F. 


PAPPENHEIMER, A. M.. AND C. SCHOGOLEFF 


Testis in vitamin E-deficient guinea pigs. Am. 

J. Path., 20: 239. 1944. 

The authors report that the guinea pig, like 
the rabbit, fed an E-deficient diet, developed 
muscular dystrophy before changes occurred in 
the testis, in contrast to the rat under the same 
condition.—R.C. 


PEARLMAN, W. H., AND GREGORY PINCUS 


The metabolism of estrone in men. J. Biol. 
Chem., 147: 379. 1943. 


Up to 160 mgm. of estrone acetate was injected 
into each of seven young men. From the strong 
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phenolic fraction of the urine collected for 96 
hours after the injection, crystalline estriol was 
obtained. The normally extremely low estriol and 
total estrogen content of the urine of males plus 
the rapid decrease in estriol after 96 hours follow- 
ing the injection of estrone are taken as evidence 
that the estriol in this study arose from the in- 
jected estrone rather than from an endogenous 
estrogen. The high concentration of estrogen in 
the weakly acidic, phenolic, non-ketonic fraction 
was apparently a-estradiol as indicated by the 
changes in the estrogenic activity of this fraction 
after mild oxidative procedures.—C.W.H. 


Pincus, G. 


New color reaction for certain urinary 17- 
ketosteroids. Endocrinol., 32: 176. 1943. 


An intense blue color (absorption maximum at 
610 yu) is developed by androsterone and its 
isomers and by androstenone-17 after heating 
with concentrated SbCl; solution (or amorphous 
SbCls) and dilution with glacial acetic acid. 
Androsterone succinate and androsterone sulfate 
develop the same intense color. Androstanediol 
develops qualitatively the same color but in re- 
duced intensity. Dehydroisoandrosterone and its 
succinate develop a weak yellowish-blue color 
and pregnandiol a weaker, somewhat similar 
color. Testosterone, allopregnanolone, epipreg- 
nanolone, androstenedione, androstanol-38-(?)- 
one, progesterone, cholestenone, and cholesterol] 
develop extremely weak yellow colors. The opti- 
mal method for development of the typical stable 
color requires a) using a solution containing 3.8 
gm. of SbCl; per 0.9 cc. of glacial acetic acid and 
0.1 cc. of acetic anhydride which is added drop by 
drop in 0.2 cc. to the dried steroid preparation; 
b) heating, with shaking for 20 minutes in a boil- 
ing waterbath; c) diluting with a solution con- 
taining 95 parts of glacial acetic acid to 5 parts of 
distilled water; d) incubating in the dark at room 
temperature for 40 to 60 minutes. When chloro- 
form is used as the diluent, a qualitatively dif- 
ferent color develops with androsterone, having 
absorption maxima at 560 and 620 wu. Dehydro- 
isoandrosterone with chloroform dilution develops 
a similar, less intense color. Androsterone with 
acetic anhydride dilution develops a greenish 
color with absorption maxima at 460 and 610 uu. 
The application of the color reaction to urinary 
neutral ketonic extracts from the urines of men 
and women gives a color titer less than that of the 
Zimmerman titer, the largest difference (36 to 49 
per cent less) occurring in the non-alcoholic 
ketonic fractions.—A uthor’s Summary. 
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Peat, 2: 6. 
Evidence against a progesterone-like action of 
ascorbic acid. Endocrinol., 32:92. 1943. 


In a series of rabbits ascorbic acid (vitamin C) 
was administered subcutaneously, and also lo- 
cally into the uterus, in varying dosage during 
periods of 3 to 10 days. Contrary to a previous 
report no effects similar to those of progesterone 
were obtained.—A uthor’s Summary. 


PRINCE, C. L., AND S. A. VEST 


Carcinoma of the prostrate. South. M. J. 36: 
680. 1943. 


This paper is a study of 189 cases of carcinoma 
of the prostate, 130 of which were diagnosed mi- 
croscopically. The mean age of these patients on 
admission was 69.4 years. The chief symptoms 
have been frequency and difficulty of urination, 
nocturia and, rarely, dysuria and pain from 
skeletal metastases. In advanced cases diagnosis 
can be based on palpation of the carcinomatous 
gland; in earlier cases biposy is helpful. Almost 
all treatment has been by radical perineal pros- 
tatectomy; castration has been used in some of 
the later cases. The average duration of life in 
these patients has been 22.7 months. This should 
be contrasted with the normal life expectancy of 
9.5 years for men of the mean age of this group. 
If metastases were present when the patient was 
first seen the average duration was 11.4 months. 
The authors believe that early diagnosis and 
radical perineal prostatectomy present the only 
partially certain cure for this condition.— 
H.A.W. 


RICHARDS, MARION B. 


The dietary factor in reproduction and lacta- 
tion. Brit. Med. J., 2: 418 (Oct. 2), 1943. 


Experiments on rats were carried out with the 
view of determining the effect on reproduction in 
rats by supplementing a poor human dietary by 
additions of inorganic calcium and vitamin B;; to 
test the effect of dried yeast as a source of vita- 
min B,, etc. and to test the influence during the 
breeding period of an increased milk intake along 
with these supplements. The author concludes 
from his experiments that the diet is important in 
matters concerning breeding performances in ani- 
mals in controlled environments and indicates 
what a large part diet may possibly play in the 
problem of infant mortality in human beings. 

The experiment on animals showed that the 
addition of certain substances, such as inorganic 
calcium, milk, and dried yeast, improved breed- 
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ing performances and decreased the number of 
deaths during the suckling period.—R.B.G. 


SMITH, GEORGE VAN S. 


Therapy with female sex hormones. New Eirg- 
land J. Med., 230: 12: 339. 1944. 


The author discusses functional disorders of 
menstruation such as primary functional amen r- 
rhea, secondary or acquired functional amenor- 
rhea, dysmenorrhea and functional uterine 
bleeding; disorders associated with menstruation 
such as premenstrual tension, menstrual hezd- 
aches, cyclic mammary pain, mid-month pain or 
bleeding. Methods for the alleviation of these 
conditions are given. Notes on the menopause, 
functional sterility, frigidity, vaginitis and krau- 
rosis vulvae are also given.—R.B.G. 


HYPOPHYSIS 
CANTILO, ENRIQUE, AND CARLOS FERNANDEZ 
SPERONI 
Endocrinopathies XVIII. Gigantism? Semana 
medica. 50, I1: 1457. 1943. 


A boy of 13 years measured 180 cm. and had a 
weight of 127 kg. The extremities were dyspro- 





portionately long; the sexual development was 
retarded, the genitals corresponding in size to 
those of a 10 year old. Pubic hair was absent. The 
case is characterized by the name pregigantism. 
The sella turcica was normal, the epiphyseal bone 
development corresponded to the prematurity | 
age. The BMR was — 16%, the glucose tolerance 
flat but the hyperglycemic curve after adrenaline 
and insulin hypoglycemia were normal; choles- 
terol 0.175%. The treatment consisted in injec- 
tions of testosterone proportionate in oil, 10 mg. 
twice weekly; thyroid powder 0.6 gm., adrenal 
cortex substance 0.1 gm. and total testicle sub- 
stance 0.9 gm. twice daily; a, 8, y, tocophero! 5 
mg. daily. Examination after three years showed: 
body weight 184.5 cm., ossification of the epiphy- 
ses, no change in glucose tolerance, BMR —9‘%, 
weight 103 kg., perfect sexual development. The 
question is left open whether the favorable «le- 
velopment is a consequence of the treatment ora 
spontaneous adjustment.—A.E.M. 
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HELLBAvM, A. A., AND R. O. GREEP. 






Qualitative changes induced in gonadotropic 
complex of pituitary by testosterone propio- 
nate. Endocrinol., 32: 33. 1943. 


Determinations were made of the relat ve 
content of follicle-stimulating (FSH) and lutein- 
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izing (LH) (ICSH) factors in the pituitaries and 
blood serum of 71 normal adult male rats, 42 
castrated untreated adults and 53 castrated 
males which had been treated for periods of 15 to 
45 days with testosterone propionate. The results 
indicate that the internal secretion of the testes 
brings about the release of the luteinizing factor 
from the pituitary, and suppresses the liberation 
o! the follicle-stimulating hormone. The pitui- 
turies of normal male rats contain primarily 
follicle-stimulating hormone while the blood 
scrum of these animals contains luteinizing hor- 
none, and small amounts of follicle-stimulating 
hormone. Following castration the luteinizing 
hormone, as well as follicle-stimulating hormone, 
are markedly increased in the pituitary; the fol- 
lile-stimulating hormone in the blood stream is 
a'so present in greater amounts, whereas the 
luteinizing hormone appears to be decreased. 
Treatment of castrated rats with testosterone 
propionate reduced the luteinizing hormone con- 
tent of the pituitary, but had relatively little 
eliect on the follicle-stimulating hormone. In 
the blood serum of these animals, the amount of 
follicle-stimulating hormone was lowered, where- 
as the luteinizing hormone appeared to be in- 
creased after 15 and 30 days of treatment but 
not after 45 days of treatment.—Author’s Sum- 
mary. 


Metz, H. M., AND R. W. LAcKEY 


Peptic ulcer treated with the aid of posterior 
pituitary extract. South. M. J. 36. 747. 1943. 


The authors have obtained satisfactory clini- 
cal results in 74% of a series of 418 unselected 
cases of peptic ulcer treated with the aid of 
posterior pituitary extract. Intranasal insuffla- 
tion of desiccated posterior pituitary powder is 
used as a supplement to the rational medical 
management of patients with uncomplicated 
peptic ulcer. Both in humans and experimental 
animals the gastric hypersecretion, gastric and 
duodenal hypermotility and hyperemia of the 
gastric mucosa characteristic of thjs disease re- 
vert towards normal under the influence of this 
hormone.—H.A.W. 


Prertorr, W. H., E. Rose AND F. W. SUNDERMAN 


Therapeutic observations in Cushing’s syn- 
drome. Effect of various agents on calcium, 
phosphorus and nitrogen excretion in a patient 
with pituitary basophilism. Arch. Int. Med. 72: 
494, 1943, 


The case of a 30 year old woman with pituitary 
basophilism in whom skeletal changes were par- 
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ticularly striking and in whom the diagnosis was 
reached by exclusion is reported. Studies of the 
concentration of calcium, phosphorus, protein 
and phosphatase in the serum, the dextrose tol- 
erance and the excretion of calcium, phosphorus 
and nitrogen before and after the use of various 
therapeutic agents and with diets of varying cal- 
cium content are reported. The therapeutic agents 
employed included estradiol benzoate, testoster- 
one propionate, vitamin De, calcium gluconate 
and ‘lactate and diethylstilbestrol, in varying 
combinations. Subjective and objective responses 
to treatment are described, and the observations 
are compared with those in similar studies re 
ported by others. The possibility is mentioned 
that spontaneous variations in the intensity of 
the various metabolic aberrations in Cushing’s 
syndrome may explain some of the discrepancies 
in the studies reported to date. Several possible 
explanations of the skeletal decalcification char- 
acteristic of the syndrome are briefly considered. 
It is concluded that no completely satisfactory 
explanation of the skeletal demineralization in 
Cushing’s disease is yet available-—A uthors’ 
Summary.—I.B. 


Praut, A., AND E. GALENSON 


Concretions in the anterior lobe of the human 
embryo and the newborn. Am. J. Path., 20: 
223. 1944. 


Concretions were present in the pituitary glands 
of all of 150 newborn children and infants up to 
the seventh postnatal month. There was no sex 
difference in the frequency of the occurrence of 
the concretions. The great majority were located 
in the anterior lobe, usually surrounded by epi- 
thelial cells of all 3 types. The shape of the con- 
cretions varied, more than half being ovoid, the 
rest round, pyramidal or irregular in outline. The 
authors believe the concretions to be formed un- 
der the influence of maternal hormones.—R.C. 


SCHLEYER, E. 


Anaphylactic shock after posterior pituitary 
extract injection. Brit. Med. J., 1: 255. 1944. 


An unusual and alarming reaction to pituitary 
extract in an unmarried woman, age 22, who was 
being treated for menorrhagia is reported. Within 
a few minutes after the injection of 1 cc of poste- 
rior lobe pituitary extract intramuscularly, the 
patient complained of severe pains in the head, 
feeling of apprehension, blurred vision. This was 
soon followed by swelling of the eyelids, nose and 
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lips and generalized erythema, as well as vomit- 
ing, etc. The patient responded to coramine in- 
jections and the symptoms completely subsided 
within a week. A noteworthy fact in the patient’s 
history was that the patient had urticaria after 
eating fish during childhood. The author felt 
that the picture resembled, to a certain extent, 
anaphylactic shock after serum injection and 
advises that the use of pituitary extract be 
avoided in cases with a history of allergy.— 
R.B.G. 
PANCREAS 


BEASER. S. B., A. RuDy AND A. M. SELIGMAN. 


Capillary fragility in relation to diabetes mel- 
litus, hypertension and age. Arch. Int. Med. 
73: 18. 1944. 


In the course of investigating diabetic retini- 
tis, many instances of increased capillary fragility 
were noted in the absence of blood dyscrasia or 
obvious vitamin C deficiency. For this reason it 
was considered important to investigate capil- 
lary fragility in diabetes. During the authors’ 
investigation of methods for measuring capillary 
fragility, it was found that of the positive pres- 
sure methods tried on a group of diabetic pa- 
tients, Wright’s method yielded the most reliable 
results. A group of 54 adult patients (15 with hy- 
pertension) and 67 nondiabetic patients (21 with 
hypertension) were tested by Wright’s method. 
The incidence of increased capillary fragility was 
greatest in the fifth and sixth decades. The dia- 
betic patients showed a greater incidence of in- 
creased capillary fragility at each age decade 
than the nondiabetic subjects. In diabetic hyper- 
tensive patients the test showed a greater inci- 
dence of increased capillary fragility at the higher 
pressure levels (midway between systolic and 
diastolic pressure), as used by Wright, than at a 
lower arbitrary level (100 mm. of mercury) when 
performed simultaneously on the 2 arms. With- 
out further study no conclusions can be drawn 
concerning the proper pressure at which the posi- 
tive pressure test should be performed on hyper- 
tensive patients.—/.B. 
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BLoTNER, Harry, Rospert W. HypbDE AN» 
LowELL V. KINGSLEY 


Studies in diabetes mellitus and transient gly- 
cosuria in selectees and volunteers. New Eng- 
land J. Med., 229: 24: 885. 1943. 


This paper presents certain clinical and socio- 
economic studies on diabetes mellitus and tran- 
sient glycosuria that occurred in 45,650 consecu- 
tive selectees and volunteers, aged eighteen to 
forty-five years, who appeared for final examina- 
tion at the Boston Armed Forces Induction Sta- 
tion. 

The incidence of glycosuria was found to be 
367 cases, or 0.8 per cent of the men examined. 
The cases of glycosuria were divided into three 
groups with the number of cases as follows: 208 
cases of diabetes mellitus; 126 cases of transient 
glycosuria and 33 cases of renal glycosuria. Of the 
208 cases of diabetes, 107 were mild, 58 were 
moderate and 43 were severe. 

The physical condition of the men with gly- 
cosuria did not differ from that of the nondiabetic 
men, except that mild hypertension appeared in 
7.0 per cent of the diabetic men and in 5.0 per 
cent of those with transient glycosuria, compared 
with 2.2 per cent in the control group. 

The inheritance of diabetes was of interest be- 
cause family histories of diabetes were obtained 
in 32 per cent of the diabetic cases, in 9 per cent 
of those of transient glycosuria, as compared 
with 5.2 per cent of 2293 consecutive non-dia- 
betic selectees. The number of diabetic relatives 
per family of each diabetic man was appreciably 
greater than that of the nondiabetic men. 

The nationalities, as based on the birthplace 
of the parents of the selectees, were studied. The 
incidence of diabetes and transient glycosuria 
was lower in the American group and higher in 
the non-American group, as compared with the 
incidence of the nationalities in the control 
group. The incidences of diabetes in the Jews 
and the Irish were outstanding.—R.B.G. 
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